
AOC 2 - Surface Soil Variable: Vanadium 

Raw Statistics 
Number of Valid Samples 10 
Number of Unique Samples 10 
Minimum 10.7 
Maximum 46.3 
Mean 24.715 
Median 23.525 
Standard Deviation 12.17146 
Variance 148.1445 
Coefficient of Variation 0.492473 
Skewness 0.479496 

Gamma Statistics 
k hat 4.490631 
k star (bias corrected) 3.210108 
Theta hat 5.503681 
Thetastar 7.699117 
nu hat 89.81262 
nustar 64.20216 
Approx.Chi Square Value (.05) 46.76435 
Adjusted Level of Significance 0.0267 
Adjusted Chi Square Value 44.18801 

Log-transformed Statistics 
Minimum of log data 2.370244 
Maximum of log data 3.835142 
Mean of log data 3.091955 
Standard Deviation of log data 0.51468 
Variance of log data 0.264895 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.923583 
0.842 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 31.77057 

Gamma Distribution Test 
A-D Test Statistic 0.347604 
A-D 5% Critical Value 0.729419 
K-S Test Statistic 0.163968 
K-S 5% Critical Value 0.267629 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

33.9309 
35.90921 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.934141 
Shapiro-Wilk 5% Critical Value 0.842 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 36.92209 
95% Chebyshev (MVUE) UCL 42.68488 
97.5% Chebyshev (MVUE) UCL 50.43384 
99% Chebyshev (MVUE) UCL 65.65517 

95% Non-parametric UCLs 
CLTUCL 31.04597 
Adj-CLT UCL (Adjusted for skewness) 31.66957 
Mod-t UCL (Adjusted for skewness) 31.86784 
JackknifeUCL 31.77057 
Standard Bootstrap UCL 30.83476 
Bootstrap-t UCL 32.87378 
Hall's Bootstrap UCL 31.17651 
Percentile Bootstrap UCL 30.72 
BCA Bootstrap UCL 31.15 
95% Chebyshev (Mean, Sd) UCL 41.4922 
97.5% Chebyshev (Mean. Sd) UCL 48.75171 
99% Chebyshev (Mean, Sd) UCL 63.01161 



AOC 18 and AOC 21 - Surface Soil Variable: Aluminum 

Raw Statistics 
Number of Vaiid Sampies 20 
Number of Unique Samples 20 
Minimum 3810 
Maximum 50100 
Mean 21303 
Median 16050 
Standard Deviation 12438.676 
Variance 154720654 
Coefficient of Variation 0.5838931 
Skewness 1.0064363 

Gamma Statistics 
k hat 3.2248938 
k star (bias corrected) 2.7744931 
Theta hat 6605.7989 
Thetastar 7678.1594 
nuhat 128.99575 
nustar 110.97972 
Approx.Chi Square Value (.05) 87.65818 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 86.021026 

Log-transformed Statistics 
Minimum of log data 8.2453845 
Maximum of log data 10.821776 
Mean of log data 9.8036203 
Standard Deviation of log data 0.606098 
Variance of log data 0.3673548 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance level 

0.885483 
0.905 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 26112.36 

Gamma Distribution Test 
A-D Test Statistic 0.537556 
A-D 5% Critical Value 0.74708 
K-S Test Statistic 0.171869 
K-S 5% Critical Value 0.194942 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 26970.68 
Adjusted Gamma UCL 27483.99 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.941465 
Shapiro-Wiik 5% Critical Value 0.905 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 29153.28 
95% Chebyshev (MVUE) UCL 34893.48 
97.5% Chebyshev (MVUE) UCL 40680.62 
99% Chebyshev (MVUE) UCL 52048.33 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 25877.95 
Adj-CLT UCL (Adjusted for skewness) 26546.77 
Mod-t UCL (Adjusted for skewness) 26216.68 
JackknifeUCL 26112.36 
Standard Bootstrap UCL 25755.46 
Bootstrap-t UCL 27157.58 
Hall's Bootstrap UCL 26569.92 
Percentile Bootstrap UCL 25755.5 
BCA Bootstrap UCL 26363.5 
95% Chebyshev (Mean. Sd) UCL 33426.72 
97.5% Chebyshev (Mean, Sd) UCL 38672.67 
99% Chebyshev (Mean, Sd) UCL 48977.31 



AOC 18 and AOC 21 - Surface Soil Variable: Arsenic 

Raw Statistics 
Number of Vaiid Samples 20 
Number of Unique Samples 20 
Minimum 0.55 
Maximum 18.4 
Mean 7.7455 
Median 6.97 
Standard Deviation 3.991497 
Variance 15.93205 
Coefficient of Variation 0.515331 
Skewness 0.751733 

Gamma Statistics 
khat 2.950214 
k star (bias corrected) 2.541015 
Theta hat 2.625403 
Thetastar 3.048191 
nuhat 118.0085 
nustar 101.6406 
Approx.Chi Square Value (.05) 79.37529 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 77.82101 

Log-transformed Statistics 
Minimum of log data -0.597837 
Maximum of log data 2.912351 
Mean of log data 1.868163 
Standard Deviation of log data 0.732454 
Variance of log data 0.536489 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.961005 
0.905 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 9.288795 

Gamma Distribution Test 
A-D Test Statistic 0.4554 
A-D 5% Critical Value 0.747773 
K-S Test Statistic 0.172457 
K-S 5% Critical Value 0.195084 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

9.918166 
10.11626 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.826611 
Shapiro-Wilk 5% Critical Value 0.905 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 12.35577 
95% Chebyshev (MVUE) UCL 14.70959 
97.5% Chebyshev (MVUE) UCL 17.46958 
99% Chebyshev (MVUE) UCL 22.89106 

95% Non-parametric UCLs 
CLTUCL 9.213574 
Adj-CLT UCL (Adjusted for skewness) 9.37388 
Mod-t UCL (Adjusted for skewness) 9.3138 
Jackknife UCL 9.288795 
Standard Bootstrap UCL 9.147813 
Bootstrap-t UCL 9.465642 
Hall's Bootstrap UCL 9.607766 
Percentile Bootstrap UCL 9.2575 
BCA Bootstrap UCL 9.3645 
95% Chebyshev (Mean, Sd) UCL 11.63593 
97.5% Chebyshev (Mean, Sd) UCL 13.31932 
99% Chebyshev (Mean, Sd) UCL 16.62602 



AOC 18 and AOC 21 - Surface Soil Variable: Benzo(a)anthracene 

Raw Statistics 
Number of Valid Samples 20 
Number of Unique Samples 10 
Minimum 0.015 
Maximum 7.5 
Mean 0.61375 
Median 0.2 
Standard Deviation 1.662562 
Variance 2.764113 
Coefficient of Variation 2.708859 
Skewness 4.154739 

Gamma Statistics 
khat 0.537813 
k star (bias corrected) 0.490474 
Ttietatiat 1.141197 
Thetastar 1.251341 
nu hat 21.5125 
nu star 19.61896 
Approx.ChI Square Value (.05) 10.56926 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 10.04576 

Log-transformed Statistics 
Minimum of log data -4.199705 
Maximum of log data 2.014903 
Mean of log data -1.656049 
Standard Deviation of log data 1.28285 
Variance of log data 1.645703 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 
Data not normal at 5% significance level 

0.331575 
0.905 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1.256573 

Gamma Distribution Test 
A-D Test Statistic 3.93689 
A-D 5% Critical Value 0.799048 
K-S Test Statistic 0.479361 
K-S 5% Critical Value 0.204373 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.13926 
1.198629 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.738123 
Shaplro-Wllk 5% Critical Value 0.905 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 1.055209 
95% Chebyshev (MVUE) UCL 0.998087 
97.5% Chebyshev (MVUE) UCL 1.254226 
99% Chebyshev (MVUE) UCL 1.757363 

95% Non-parametric UCLs 
CLTUCL 1.225241 
Adj-CLT UCL (Adjusted for skewness) 1.59428 
Mod-t UCL (Adjusted for skewness) 1.314135 
JackknIfeUCL 1.256573 
Standard Bootstrap UCL 1.201798 
Bootstrap-t UCL 12.90964 
Hall's Bootstrap UCL 10.79321 
Percentile Bootstrap UCL 1.3465 
BCA Bootstrap UCL 1.71075 
95% Chebyshev (Mean, Sd) UCL 2.234215 
97.5% Chebyshev (Mean, Sd) UCL 2.935392 
99% Chebyshev (Mean, Sd) UCL 4.312717 



AOC 18 and AOC 21 - Surface Soil Variable: Benzo(b)fluoranthene 

Raw Statistics 
Number of Valid Samples 20 
Number of Unique Samples 9 
Minimum 0.04 
Maximum 7.4 
Mean 0.64765 
Median 0.2 
Standard Deviation 1.65898 
Variance 2.752214 
Coefficient of Variation 2.561538 
Skewness 3.976642 

Gamma Statistics 
khat 0.598014 
k star (bias corrected) 0.541645 
Theta hat 1.083002 
Theta star 1.195709 
nu hat 23.92056 
nustar 21.66581 
Approx.Chi Square Value (.05) 12.0865 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 11.52223 

Log-transformed Statistics 
Minimum of log data -3.218876 
Maximum of log data 2.00148 
Mean of log data -1.468124 
Standard Deviation of log data 1.106512 
Variance of log data 1.22437 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.341328 
0.905 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1.289088 

Gamma Distribution Test 
A-D Test Statistic 4.897408 
A-D 5% Critical Value 0.793505 
K-S Test Statistic 0.508988 
K-S 5% Critical Value 0.203518 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 1.160953 
Adjusted Gamma UCL 1.217807 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.62184 
Shapiro-Wilk 5% Critical Value 0.905 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95%H-UCL 0.853129 
95% Chebyshev (MVUE) UCL 0.903727 
97.5% Chebyshev (MVUE) UCL 1.119139 
99% Chebyshev (MVUE) UCL 1.542273 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 

95% Non-parametric UCLs 
CLTUCL 1.257824 
Adj-CLT UCL (Adjusted for skewness) 1.610282 
Mod-t UCL (Adjusted for skewness) 1.344064 
JackknifeUCL 1.289088 
Standard Bootstrap UCL 1.236141 
Bootstrap-t UCL 16.87376 
Hail's Bootstrap UCL 23.46845 
Percentile Bootstrap UCL 1.36965 
BCA Bootstrap UCL 1.7194 
95% Chebyshev (Mean, Sd) UCL 2.264624 
97.5% Chebyshev (Mean, Sd) UCL 2.964289 
99% Chebyshev (Mean, Sd) UCL 4.338647 



AOC 18 and AOC 21 - Surface Soil Variable: Benzo(k)fluoranthene 

Raw Statistics 
Number of Vaiid Sampies 20 
Number of Unique Samples 10 
Minimum 0.032 
Maximum 7.7 
Mean 0.64865 
Median 0.2 
Standard Deviation 1.715084 
Variance 2.941513 
Coefficient of Variation 2.644082 
Skewness 4.076763 

Gamma Statistics 
khat 0.581815 
k star (bias corrected) 0.527876 
Thetahat 1.114873 
Theta star 1.228792 
nu fiat 23.27261 
nustar 21.11505 
Approx.Ctii Square Value (.05) 11.67565 
Adjusted Level of Significance 0.038 
Adjusted Cfii Square Value 11.12216 

Log-transformed Statistics 
Minimum of log data -3.442019 
Maximum of log data 2.04122 
Mean of log data -1.499699 
Standard Deviation of log data 1.123107 
Variance of log data 1.261368 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.333484 
Sfiapiro-Wiik 5% Critical Value 0.905 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1.31178 

Gamma Distribution Test 
A-D Test Statistic 4.716373 
A-D 5% Critical Value 0.794996 
K-S Test Statistic 0.503165 
K-S 5% Critical Value 0.203748 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.173064 
1.23144 

Lognormai Distribution Test 
Sfiapiro-Wiik Test Statisitic 0.650308 
Sfiapiro-Wiik 5% Critical Value 0.905 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Ctiebyshev (MVUE) UCL 
97.5% Cfiebysfiev (MVUE) UCL 
99% Cfiebyshev (MVUE) UCL 

0.856257 
0.898943 
1.114882 
1.539052 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Cfiebysfiev (Mean, Sd) UCL 

95% Non-parametric UCLs 
CLTUCL 1.279459 
Adj-CLT UCL (Adjusted for skewness) 1.653011 
Mod-t UCL (Adjusted for skewness) 1.370047 
JackknifeUCL 1.31178 
Standard Bootstrap UCL 1.26355 
Bootstrap-t UCL 18.01726 
Hail's Bootstrap UCL 15.7101 
Percentile Bootstrap UCL 1.31705 
BCA Bootstrap UCL 1.7915 
95% Cfiebysfiev (Mean, Sd) UCL 2.320307 
97.5% Cfiebysfiev (Mean, Sd) UCL 3.043634 
99% Cfiebysfiev (Mean, Sd) UCL 4.464471 



AOC 18 and AOC 21 - Surface Soil Variable: Chromium (total) 

Raw Statistics 
Number of Valid Samples 20 
Number of Unique Samples 19 
Minimum 6.9 
Maximum 51 
Mean 22.405 
Median 19.15 
Standard Deviation 12.29366 
Variance 151.1342 
Coefficient of Variation 0.548702 
Skewness 1.272711 

Gamma Statistics 
k hat 4.057388 
k star (bias corrected) 3.482113 
Theta hat 5.522025 
Theta star 6.434311 
nu hat 162.2955 
nustar 139.2845 
Approx.ChI Square Value (.05) 113.0092 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 111.1402 

Log-transformed Statistics 
Minimum of log data 1.931521 
Maximum of log data 3.931826 
Mean of log data 2.98102 
Standard Deviation of log data 0.514358 
Variance of log data 0.264564 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.859233 
Shapiro-Wilk 5% Critical Value 0.905 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 27.15829 

Gamma Distribution Test 
A-D Test Statistic 0.482586 
A-D 5% Critical Value 0.745513 
K-S Test Statistic 0.14074 
K-S 5% Critical Value 0.19463 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 27.6143 
Adjusted Gamma UCL 28.07869 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.965468 
Shapiro-Wiik 5% Critical Value 0.905 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 28.53546 
95% Chebyshev (MVUE) UCL 33.95807 
97.5% Chebyshev (MVUE) UCL 38.9894 
99% Chebyshev (MVUE) UCL 48.87247 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 26.92662 
Adj-CLT UCL (Adjusted for skewness) 27.76253 
Mod-t UCL (Adjusted for skewness) 27.28868 
JackknifeUCL 27.15829 
Standard Bootstrap UCL 26.77502 
Bootstrap-t UCL 28.62601 
Hail's Bootstrap UCL 29.03598 
Percentile Bootstrap UCL 26.99 
BCA Bootstrap UCL 27.7 
95% Chebyshev (Mean, Sd) UCL 34.38738 
97.5% Chebyshev (Mean, Sd) UCL 39.57217 
99% Chebyshev (Mean, Sd) UCL 49.75668 



AOC 18 and AOC 21 - Surface Soil Variable: iron 

Raw Statistics 
Number of Vaiid Sampies 20 
Number of Unique Sampies 19 
Minimum 6350 
Maximum 47700 
Mean 22599.5 
Median 20100 
Standard Deviation 10600.483 
Variance 112370237 
Coefficient of Variation 0.4690583 
Skewness 0.7612538 

Gamma Statistics 
k hat 4.6002592 
k star (bias corrected) 3.9435536 
Thetahat 4912.658 
Theta star 5730.745 
nuhat 184.01037 
nustar 157.74214 
Approx.Chi Square Value (.05) 129.70128 
Adjusted Levei of Significance 0.038 
Adjusted Chi Square Vaiue 127.69354 

Log-transformed Statistics 
Minimum of iog data 8.7562101 
Maximum of iog data 10.772687 
Mean of iog data 9.9130739 
Standard Deviation of iog data 0.5087423 
Variance of iog data 0.2588187 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Criticai Vaiue 
Data are normai at 5% significance ievel 

0.940214 
0.905 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 26698.13 

Gamma Distribution Test 
A-D Test Statistic 0.356103 
A-D 5% Critical Value 0.74535 
K-S Test Statistic 0.169322 
K-S 5% Critical Value 0.194538 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

27485.42 
27917.57 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.948646 
Shapiro-Wiik 5% Critical Value 0.905 
Data are lognormal at 5% significance levei 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 29059.91 
95% Chebyshev (MVUE) UCL 34561.11 
97.5% Chebyshev (MVUE) UCL 39642.38 
99% Chebyshev (MVUE) UCL 49623.55 

95% Non-parametric UCLs 
CLT UCL 26498.36 
Adj-CLT UCL (Adjusted for skewness) 26929.49 
Mod-t UCL (Adjusted for skewness) 26765.38 
Jackknife UCL 26698.13 
Standard Bootstrap UCL 26377.16 
Bootstrap-t UCL 27252.96 
Haii's Bootstrap UCL 27164.54 
Percentiie Bootstrap UCL 26664.5 
BCA Bootstrap UCL 26759 
95% Chebyshev (Mean, Sd) UCL 32931.57 
97.5% Chebyshev (Mean, Sd) UCL 37402.27 
99% Chebyshev (Mean, Sd) UCL 46184.09 



AOC 18 and AOC 21 - Surface Soil Variable: Manganese 

Raw Statistics 
Number of Valid Samples 20 
Number of Unique Samples 20 
Minimum 332 
Maximum 7570 
Mean 2112.65 
Median 1025 
Standard Deviation 2234.441 
Variance 4992725 
Coefficient of Variation 1.057648 
Skewness 1.46767 

Gamma Statistics 
khat 1.272243 
k star (bias corrected) 1.11474 
Thetahat 1660.571 
Theta star 1895.195 
nu hat 50.88973 
nu star 44.5896 
Approx.ChI Square Value (.05) 30.27099 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 29.33878 

Log-transformed Statistics 
Minimum of log data 5.805135 
Maximum of log data 8.931948 
Mean of log data 7.213772 
Standard Deviation of log data 0.919818 
Variance of log data 0.846065 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.718229 
Shaplro-Wllk 5% Critical Value 0.905 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 2976.587 

Gamma Distribution Test 
A-D Test Statistic 1.50578 
A-D 5% Critical Value 0.762408 
K-S Test Statistic 0.24102 
K-S 5% Critical Value 0.19831 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

3111.964 
3210.843 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.897818 
Shaplro-Wllk 5% Critical Value 0.905 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

3501.988 
4010.622 
4874.194 
6570.515 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean, Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 2934.478 
Adj-CLT UCL (Adjusted for skewness) 3109.684 
Mod-t UCL (Adjusted for skewness) 3003.916 
Jackknife UCL 2976.587 
Standard Bootstrap UCL 2888.766 
Bootstrap-t UCL 3329.356 
Hall's Bootstrap UCL 2908.576 
Percentile Bootstrap UCL 2935.5 
BCA Bootstrap UCL 3090.1 
95% Chebyshev (Mean. Sd) UCL 4290.513 
97.5% Chebyshev (Mean, Sd) UCL 5232.876 
99% Chebyshev (Mean, Sd) UCL 7083.966 



AOC 18 and AOC 21 - Surface Soil Variable: Thallium 

Raw Statistics 
Number of Valid Samples 9 
Number of Unique Samples 8 
Minimum 0.258 
Maximum 1.14 
Mean 0.623222 
Median 0.585 
Standard Deviation 0.300608 
Variance 0.090365 
Coefficient of Variation 0.482345 
Skewness 0.778007 

Gamma Statistics 
k hat 4.854072 
k star (bias corrected) 3.310122 
Theta hat 0.128392 
Thetastar 0.188278 
nu hat 87.3733 
nu star 59.5822 
Approx.Chi Square Value (.05) 42.83014 
Adjusted Level of Significance 0.02308 
Adjusted Chi Square Value 39.85223 

Log-transformed Statistics 
Minimum of log data -1.354796 
Maximum of log data 0.131028 
Mean of log data -0.57938 
Standard Deviation of log data 0.499921 
Variance of log data 0.249921 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.851017 
Shapiro-Wiik 5% Critical Value 0.829 
Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 0.809554 

Gamma Distribution Test 
A-D Test Statistic 0.61285 
A-D 5% Critical Value 0.723081 
K-S Test Statistic 0.264601 
K-S 5% Critical Value 0.279926 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 0.866982 
Adjusted Gamma UCL 0.931766 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.881476 
Shapiro-Wiik 5% Critical Value 0.829 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 0.953492 
95% Chebyshev (MVUE) UCL 1.086004 
97.5% Chebyshev (MVUE) UCL 1.285347 
99% Chebyshev (MVUE) UCL 1.676917 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLT UCL 0.788041 
Adj-CLT UCL (Adjusted for skewness) 0.815808 
Mod-t UCL (Adjusted for skewness) 0.813885 
Jackknife UCL 0.809554 
Standard Bootstrap UCL 0.780986 
Bootstrap-t UCL 0.913289 
Hall's Bootstrap UCL 2.163034 
Percentile Bootstrap UCL 0.789444 
BCA Bootstrap UCL 0.793889 
95% Chebyshev (Mean. Sd) UCL 1.059996 
97.5% Chebyshev (Mean, Sd) UCL 1.248988 
99% Chebyshev (Mean, Sd) UCL 1.620226 



AOC 18 and AOC 21 - Surface Soil Variable: Vanadium 

Raw Statistics 
Number of Valid Sampies 20 
Number of Unique Samples 20 
Minimum 12.2 
Maximum 63.1 
Mean 30.5175 
Median 29.95 
Standard Deviation 13.51443 
Variance 182.6398 
Coefficient of Variation 0.442842 
Skewness 0.701769 

Gamma Statistics 
k hat 5.365773 
k star (bias corrected) 4.59424 
Theta hat 5.687438 
Theta star 6.642556 
nu hat 214.6309 
nustar 183.7696 
Approx.Chi Square Value (.05) 153.4068 
Adjusted Level of Significance 0.038 
Adjusted Chi Square Value 151.2166 

Log-transformed Statistics 
Minimum of iog data 2.501436 
Maximum of log data 4.144721 
Mean of log data 3.322233 
Standard Deviation of log data 0.458748 
Variance of log data 0.21045 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data are normal at 5% significance level 

0.952064 
0.905 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 35.7428 

Gamma Distribution Test 
A-D Test Statistic 0.182841 
A-D 5% Critical Value 0.744982 
K-S Test Statistic 0.100089 
K-S 5% Criticai Vaiue 0.194425 
Data foilow gamma distribution 
at 5% significance ievel 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 36.55763 
Adjusted Gamma UCL 37.08713 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.97339 
Shapiro-Wiik 5% Criticai Vaiue 0.905 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 37.87358 
95% Chebyshev (MVUE) UCL 44.74228 
97.5% Chebyshev (MVUE) UCL 50.85204 
99% Chebyshev (MVUE) UCL 62.85349 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLTUCL 35.48811 
Adj-CLT UCL (Adjusted for skewness) 35.9948 
Mod-t UCL (Adjusted for skewness) 35.82183 
Jackknife UCL 35.7428 
Standard Bootstrap UCL 35.28239 
Bootstrap-t UCL 36.09476 
Hali's Bootstrap UCL 36.16794 
Percentile Bootstrap UCL 35.45 
BCA Bootstrap UCL 35.625 
95% Chebyshev (Mean, Sd) UCL 43.68974 
97.5% Chebyshev (Mean, Sd) UCL 49.38937 
99% Chebyshev (Mean, Sd) UCL 60.58521 



AOC 19 - Surface Soil Variable: Aluminum 

Raw Statistics 
Number of Valid Sampies 13 
Number of Unique Sampies 13 
Minimum 5170 
Maximum 21300 
Mean 11766.15 
Median 12000 
Standard Deviation 4167.46 
Variance 17367726 
Coefficient of Variation 0.354191 
Skewness 0.778388 

Gamma Statistics 
khat 8.707017 
k star (bias corrected) 6.748988 
Thetahat 1351.342 
Thetastar 1743.395 
nu hat 226.3824 
nustar 175.4737 
Approx.Chi Square Value (.05) 145.8319 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 141.9832 

Log-transformed Statistics 
Minimum of iog data 8.550628 
Maximum of log data 9.966462 
Mean of iog data 9.31446 
Standard Deviation of iog data 0.362036 
Variance of iog data 0.13107 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data are normal at 5% significance level 

0.957661 
0.866 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 13826.2 

Gamma Distribution Test 
A-D Test Statistic 0.175345 
A-D 5% Critical Value 0.734306 
K-S Test Statistic 0.107297 
K-S 5% Critical Value 0.236891 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

14157.74 
14541.51 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.979332 
Shapiro-Wiik 5% Critical Value 0.866 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

14556.32 
17018.85 
19282.98 
23730.41 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLTUCL 13667.35 
Adj-CLT UCL (Adjusted for skewness) 13933.98 
Mod-t UCL (Adjusted for skewness) 13867.79 
Jackknife UCL 13826.2 
Standard Bootstrap UCL 13609.43 
Bootstrap-t UCL 14267.86 
Hall's Bootstrap UCL 14656.13 
Percentile Bootstrap UCL 13660.77 
BCA Bootstrap UCL 13777.69 
95% Chebyshev (Mean. Sd) UCL 16804.37 
97.5% Chebyshev (Mean, Sd) UCL 18984.41 
99% Chebyshev (Mean. Sd) UCL 23266.67 



AOC 19 - Surface Soil Variable: Arsenic 

Raw Statistics 
Number of Vaiid Sampies 13 
Number of Unique Sampies 13 
Minimum 5.15 
Maximum 101 
Mean 17.90385 
Median 10.3 
Standard Deviation 25.20179 
Variance 635.1302 
Coefficient of Variation 1.407619 
Skewness 3.489806 

Gamma Statistics 
khat 1.520372 
k star (bias corrected) 1.220799 
Thetahat 11.77597 
Theta star 14.66568 
nu hat 39.52967 
nu star 31.74077 
Approx.Chi Square Vaiue (.05) 19.8645 
Adjusted Levei of Significance 0.03009 
Adjusted Chi Square Vaiue 18.53479 

Log-transformed Statistics 
Minimum of log data 1.638997 
Maximum of iog data 4.615121 
Mean of iog data 2.521424 
Standard Deviation of iog data 0.704786 
Variance of iog data 0.496723 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Vaiue 
Data not normal at 5% significance ievei 

0.434948 
0.866 

95% UCL (Assuming Normai Distribution) 
Studenfs-t UCL 30.36153 

Gamma Distribution Test 
A-D Test Statistic 2.035364 
A-D 5% Critical Value 0.750037 
K-S Test Statistic 0.338843 
K-S 5% Criticai Value 0.240868 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

28.60791 
30.66028 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.746937 
Shapiro-Wiik 5% Criticai Vaiue 0.866 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

25.91958 
29.50943 
35.52944 
47.35461 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean, Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 29.40091 
Adj-CLT UCL (Adjusted for skewness) 36.62977 
Mod-t UCL (Adjusted for skewness) 31.48909 
JackknifeUCL 30.36153 
Standard Bootstrap UCL 28.86118 
Bootstrap-t UCL 100.0713 
Hail's Bootstrap UCL 87.00684 
Percentile Bootstrap UCL 31.49231 
BCA Bootstrap UCL 38.87692 
95% Chebyshev (Mean, Sd) UCL 48.37132 
97.5% Chebyshev (Mean, Sd) UCL 61.55463 
99% Chebyshev (Mean, Sd) UCL 87.45067 



AOC 19 - Surface Soil Variable: Benzo(a)anthracene 

Raw Statistics 
Number of Valid Samples 13 
Number of Unique Samples 10 
Minimum 0.089 
Maximum 4.25 
Mean 0.769923 
Median 0.4 
Standard Deviation 1.136528 
Variance 1.291697 
Coefficient of Variation 1.476158 
Skewness 2.814035 

Gamma Statistics 
k hat 0.963806 
k star (bias corrected) 0.792671 
Theta hat 0.798836 
Theta star 0.971302 
nu hat 25.05895 
nu star 20.60945 
Approx.ChI Square Value (.05) 11.30012 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 10.3295 

Log-transformed Statistics 
Minimum of log data -2.419119 
Maximum of log data 1.446919 
Mean of log data -0.86298 
Standard Deviation of log data 1.042071 
Variance of log data 1.085912 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 
Data not normal at 5% significance level 

0.590097 
0.866 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 1.331729 

Gamma Distribution Test 
A-D Test Statistic 0.900428 
A-D 5% Critical Value 0.759269 
K-S Test Statistic 0.230828 
K-S 5% Critical Value 0.243441 
Data follow approximate gamma distlbutlon 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.404205 
1.536154 

Lognormal Distribution Test 
Shapiro-Wilk Test Statlsltic 0.933085 
Shaplro-Wllk 5% Critical Value 0.866 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

1.753896 
1.618705 
2.022732 
2.816365 

RECOMMENDATION 
Assuming gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLTUCL 1.288408 
Adj-CLT UCL (Adjusted for skewness) 1.551281 
Mod-t UCL (Adjusted for skewness) 1.372732 
JackknIfeUCL 1.331729 
Standard Bootstrap UCL 1.255304 
Bootstrap-t UCL 3.09698 
Hall's Bootstrap UCL 3.673899 
Percentile Bootstrap UCL 1.322846 
BCA Bootstrap UCL 1.631462 
95% Chebyshev (Mean, Sd) UCL 2.143919 
97.5% Chebyshev (Mean, Sd) UCL 2.738448 
99% Chebyshev (Mean, Sd) UCL 3.906285 



AOC 19 - Surface Soil Variable: Benzo(a)pyrene 

Raw Statistics 
Numberof Valid Samples 13 
Number of Unique Samples 11 
Minimum 0.092 
Maximum 3.05 
Mean 0.699769 
Median 0.35 
Standard Deviation 0.878013 
Variance 0.770907 
Coefficient of Variation 1.254718 
Skewness 2.161457 

Gamma Statistics 
khat 1.09534 
k star (bias corrected) 0.893851 
Theta hat 0.63886 
Theta star 0.78287 
nu hat 28.47883 
nustar 23.24013 
Approx.Chi Square Value (.05) 13.2706 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 12.20797 

Log-transformed Statistics 
Minimum of log data -2.385967 
Maximum of log data 1.115142 
Mean of log data -0.878524 
Standard Deviation of log data 1.00035 
Variance of log data 1.0007 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.666271 
0.866 

RECOMMENDATION 
Assuming gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 1.133787 

Gamma Distribution Test 
A-D Test Statistic 0.821311 
A-D 5% Critical Value 0.756052 
K-S Test Statistic 0.198082 
K-S 5% Critical Value 0.24263 
Data follow approximate gamma distibution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 1.22547 
Adjusted Gamma UCL 1.33214 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.932627 
Shapiro-Wilk 5% Critical Value 0.866 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distributfon) 
95%H-UCL 1.564119 
95% Chebyshev (MVUE) UCL 1.497358 
97.5% Chebyshev (MVUE) UCL 1.864024 
99% Chebyshev (MVUE) UCL 2.584269 

95% Non-parametric UCLs 
CLTUCL 1.100319 
Adj-CLT UCL (Adjusted for skewness) 1.256305 
Mod-t UCL (Adjusted for skewness) 1.158117 
JackknifeUCL 1.133787 
Standard Bootstrap UCL 1.088645 
Bootstrap-t UCL 2.19978 
Hall's Bootstrap UCL 3.247031 
Percentile Bootstrap UCL 1.119231 
BCA Bootstrap UCL 1.274231 
95% Chebyshev (Mean, Sd) UCL 1.761236 
97.5% Chebyshev (Mean, Sd) UCL 2.220533 
99% Chebyshev (Mean, Sd) UCL 3.122734 



AOC 19-Surface Soil Variable: Benzo(b)fiuoranthene 

Raw Statistics 
Number of Vaiid Sampies 13 
Number of Unique Samples 11 
Minimum 0.087 
Maximum 2.95 
Mean 0.659 
Median 0.33 
Standard Deviation 0.84817 
Variance 0.719393 
Coefficient of Variation 1.287057 
Skewness 2.211594 

Gamma Statistics 
khat 1.077348 
k star (bias corrected) 0.880011 
Thetahat 0.611687 
Theta star 0.748854 
nuhat 28.01104 
nu star 22.88029 
Approx.Chi Square Value (.05) 12.99874 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Vaiue 11.94839 

Log-transformed Statistics 
Minimum of iog data -2.441847 
Maximum of log data 1.081805 
Mean of log data -0.948243 
Standard Deviation of log data 0.997956 
Variance of iog data 0.995916 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance ievel 

0.649296 
0.866 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1.078266 

Gamma Distribution Test 
A-D Test Statistic 0.960703 
A-D 5% Criticai Vaiue 0.756306 
K-S Test Statistic 0.223997 
K-S 5% Criticai Value 0.242705 
Data follow approximate gamma distibution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 1.159967 
Adjusted Gamma UCL 1.261937 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.91456 
Shapiro-Wiik 5% Criticai Vaiue 0.866 
Data are iognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95%H-UCL 1.450687 
95% Chebyshev (MVUE) UCL 1.391563 
97.5% Chebyshev (MVUE) UCL 1.731936 
99% Chebyshev (MVUE) UCL 2.400533 

RECOMMENDATION 
Assuming gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLTUCL 1.045936 
Adj-CLT UCL (Adjusted for skewness) 1.200115 
Mod-t UCL (Adjusted for skewness) 1.102314 
JackknifeUCL 1.078266 
Standard Bootstrap UCL 1.024417 
Bootstrap-t UCL 2.175649 
Hail's Bootstrap UCL 3.155901 
Percentile Bootstrap UCL 1.056154 
BCA Bootstrap UCL 1.187692 
95% Chebyshev (Mean. Sd) UCL 1.684388 
97.5% Chebyshev (Mean. Sd) UCL 2.128074 
99% Chebyshev (Mean. Sd) UCL 2.99961 



AOC 19 - Surface Soil Variable: Cadmium 

Raw Statistics 
Number of Vaiid Sampies 13 
Number of Unique Samples 11 
Minimum 0.27 
Maximum 7.4 
Mean 1.044615 
Median 0.31 
Standard Deviation 1.948043 
Variance 3.794873 
Coefficient of Variation 1.864843 
Skewness 3.372793 

Gamma Statistics 
khat 0.856617 
k star (bias corrected) 0.710218 
Thetahat 1.219466 
Theta star 1.470837 
nu hat 22.27205 
nustar 18.46568 
Approx.Chi Square Value (.05) 9.726844 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 8.835446 

Log-transformed Statistics 
Minimum of log data -1.309333 
Maximum of log data 2.00148 
Mean of log data -0.643071 
Standard Deviation of iog data 0.982033 
Variance of log data 0.964389 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean, Sd) UCL 

Normai Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Criticai Value 
Data not normal at 5% significance ievel 

0.449549 
0.866 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 2.007567 

Gamma Distribution Test 
A-D Test Statistic 2.07257 
A-D 5% Criticai Vaiue 0.764804 
K-S Test Statistic 0.32075 
K-S 5% Criticai Vaiue 0.244659 
Data do not foliow gamma distribution 
at 5% significance ievei 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.983124 
2.183199 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.714202 
Shapiro-Wiik 5% Criticai Value 0.866 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 1.897436 
95% Chebyshev (MVUE) UCL 1.844143 
97.5% Chebyshev (MVUE) UCL 2.291772 
99% Chebyshev (MVUE) UCL 3.171051 

95% Non-parametric UCLs 
CLTUCL 1.933313 
Adj-CLT UCL (Adjusted for skewness) 2.473353 
Mod-t UCL (Adjusted for skewness) 2.091803 
Jackknife UCL 2.007567 
Standard Bootstrap UCL 1.899727 
Bootstrap-t UCL 6.018011 
Mali's Bootstrap UCL 5.064845 
Percentile Bootstrap UCL 2.078846 
BCA Bootstrap UCL 2.641923 
95% Chebyshev (Mean, Sd) UCL 3.399685 
97.5% Chebyshev (Mean, Sd) UCL 4.418725 
99% Chebyshev (Mean, Sd) UCL 6.420433 



AOC 19-Surface Soil Variable: Chromium (total) 

Raw Statistics 
Number of Vaiid Samples 13 
Number of Unique Sampies 12 
Minimum 13.8 
Maximum 34.2 
Mean 21.22308 
Median 19.3 
Standard Deviation 5.954852 
Variance 35.46026 
Coefficient of Variation 0.280584 
Skewness 1.019916 

Gamma Statistics 
khat 15.08538 
k star (bias corrected) 11.65542 
Theta hat 1.406864 
Theta star 1.820876 
nuhat 392.2199 
nu star 303.041 
Approx.Chi Square Vaiue (.05) 263.7072 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Vaiue 258.4784 

Log-transformed Statistics 
Minimum of iog data 2.624669 
Maximum of log data 3.532226 
Mean of iog data 3.021578 
Standard Deviation of iog data 0.26502 
Variance of iog data 0.070236 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.909082 
Shapiro-Wiik 5% Critical Value 0.866 
Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 24.16666 

Gamma Distribution Test 
A-D Test Statistic 0.358494 
A-D 5% Critical Value 0.733531 
K-S Test Statistic 0.17181 
K-S 5% Critical Value 0.2364 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

24.38864 
24.88201 

Lognonmal Distribution Test 
Shapiro-Wiik Test Statisitic 0.956762 
Shapiro-Wiik 5% Critical Vaiue 0.866 
Data are iognormal at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 24.54954 
95% Chebyshev (MVUE) UCL 28.04355 
97.5% Chebyshev (MVUE) UCL 31.0055 
99% Chebyshev (MVUE) UCL 36.82368 

95% Non-parametric UCLs 
CLT UCL 23.93968 
Adj-CLT UCL (Adjusted for skewness) 24.43888 
Mod-t UCL (Adjusted for skewness) 24.24453 
JackknifeUCL 24.16666 
Standard Bootstrap UCL 23.79779 
Bootstrap-t UCL 24.96625 
Hall's Bootstrap UCL 26.51876 
Percentile Bootstrap UCL 23.89231 
BCA Bootstrap UCL 24.36154 
95% Chebyshev (Mean, Sd) UCL 28.42214 
97.5% Chebyshev (Mean. Sd) UCL 31.53718 
99% Chebyshev (Mean, Sd) UCL 37.65608 



AOC 19-Surface Soil Variable: Copper 

Raw Statistics 
Number of Valid Samples 13 
Number of Unique Samples 13 
Minimum 14.25 
Maximum 540 
Mean 69.41923 
Median 28.6 
Standard Deviation 142.0228 
Variance 20170.47 
Coefficient of Variation 2.045871 
Skewness 3.549876 

Gamma Statistics 
k hat 0.848043 
k star (bias corrected) 0.703623 
Thetahat 81.85814 
Thetastar 98.65971 
nuhat 22.04912 
nustar 18.2942 
Approx.Chi Square Value (.05) 9.602421 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 8.717546 

Log-transformed Statistics 
Minimum of log data 2.656757 
Maximum of log data 6.291569 
Mean of log data 3.545609 
Standard Deviation of log data 0.926583 
Variance of log data 0.858555 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 
Data not normal at 5% significance level 

0.393009 
0.866 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean, Sd) UCL 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 139.6236 

Gamma Distribution Test 
A-D Test Statistic 2.208243 
A-D 5% Critical Value 0.765247 
K-S Test Statistic 0.341577 
K-S 5% Critical Value 0.244756 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 132.2551 
Adjusted Gamma UCL 145.6797 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.745383 
Shaplro-Wllk 5% Critical Value 0.866 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 110.5861 
95% Chebyshev (MVUE) UCL 112.1079 
97.5% Chebyshev (MVUE) UCL 138.5602 
99% Chebyshev (MVUE) UCL 190.5206 

95% Non-parametric UCLs 
CLTUCL 134.2101 
Adj-CLT UCL (Adjusted for skewness) 175.649 
Mod-t UCL (Adjusted for skewness) 146.0872 
JackknifeUCL 139.6236 
Standard Bootstrap UCL 130.207 
Bootstrap-t UCL 641.5123 
Hall's Bootstrap UCL 410.5743 
Percentile Bootstrap UCL 147.2038 
BCA Bootstrap UCL 188.5846 
95% Chebyshev (Mean, Sd) UCL 241.1164 
97.5% Chebyshev (Mean, Sd) UCL 315.4099 
99% Chebyshev (Mean, Sd) UCL 461.3451 



AOC 19-Surface Soil Variable: DIoxInTEQ-HH 

Raw Statistics 
Number of Valid Samples 7 
Number of Unique Sampies 7 
Minimum 6.06E-08 
Maximum 8.54E-06 
Mean 3.16E-06 
Median 2.66E-06 
Standard Deviation 3.34E-06 
Variance 1.12E-11 
Coefficient of Variation 1.055725 
Skewness 0.642721 

Gamma Statistics 
k hat 0.546433 
k star (bias corrected) 0.407486 
Theta hat 5.79E-06 
Theta star 7.77E-06 
nu hat 7.650064 
nu star 5.704799 
Approx.Chi Square Value (.05) 1.490445 
Adjusted Level of Significance 0.01584 
Adjusted Chi Square Value 0.935392 

Log-transformed Statistics 
Minimum of iog data -16.61946 
Maximum of log data -11.67092 
Mean of iog data -13.81024 
Standard Deviation of log data 2.077916 
Variance of log data 4.317735 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.884959 
Shapiro-Wiik 5% Critical Value 0.803 
Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 5.62E-06 

Gamma Distribution Test 
A-D Test Statistic 0.437036 
A-D 5% Critical Value 0.74868 
K-S Test Statistic 0.207987 
K-S 5% Critical Value 0.326389 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.21E-05 
1.93E-05 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.862641 
Shapiro-Wiik 5% Critical Value 0.803 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 0.003284 
95% Chebyshev (MVUE) UCL 1.96E-05 
97.5% Chebyshev (MVUE) UCL 2.6E-05 
99% Chebyshev (MVUE) UCL 3.87E-05 

95% Non-parametric UCLs 
CLT UCL 5.24E-06 
Adj-CLT UCL (Adjusted for skewness) 5.57E-06 
Mod-t UCL (Adjusted for skewness) 5.67E-06 
Jackknife UCL 5.62E-06 
Standard Bootstrap UCL 5.11E-06 
Bootstrap-t UCL 6.49E-06 
Hall's Bootstrap UCL 5.62E-06 
Percentile Bootstrap UCL 5.12E-06 
BCA Bootstrap UCL 5.32E-06 
95% Chebyshev (Mean, Sd) UCL 8.67E-06 
97.5% Chebyshev (Mean, Sd) UCL 1.1E-05 
99% Chebyshev (Mean, Sd) UCL 1.57E-05 



AOC 19 - Surface Soil Variable: lndeno(1,2,3-cd)pyrene 

Raw Statistics 
Number of Vaiid Samples 13 
Number of Unique Samples 10 
Minimum 0.063 
Maximum 1.5 
Mean 0.451577 
Median 0.21 
Standard Deviation 0.467671 
Variance 0.218716 
Coefficient of Variation 1.03564 
Skewness 1.779609 

Gamma Statistics 
khat 1.438919 
k star (bias corrected) 1.158143 
Ttietahat 0.313831 
Theta star 0.389915 
nufiat 37.41189 
nustar 30.11171 
Approx.Chi Square Value (.05) 18.57864 
Adjusted Level of Significance 0.03009 
Adjusted Cfii Square Vaiue 17.29712 

Log-transformed Statistics 
Minimum of iog data -2.764621 
Maximum of iog data 0.405465 
Mean of log data -1.181112 
Standard Deviation of log data 0.878832 
Variance of log data 0.772346 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 0.692275 
Shapiro-Wilk 5% Criticai Vaiue 0.866 
Data not normal at 5% significance ievei 

95% UGL (Assuming Normal Distribution) 
Student's-t UGL 0.682755 

Gamma Distribution Test 
A-D Test Statistic 1.052142 
A-D 5% Critical Value 0.751194 
K-S Test Statistic 0.242804 
K-S 5% Criticai Vaiue 0.241187 
Data do not foiiow gamma distribution 
at 5% significance ievei 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UGL 
Adjusted Gamma UGL 

0.731903 
0.786128 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.893301 
Shapiro-Wiik 5% Criticai Value 0.866 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UGL 
95% Gfiebyshev(MVUE) UGL 
97.5% Ghebyshev (MVUE) UGL 
99% Ghebyshev (MVUE) UGL 

0.885345 
0.926744 
1.139675 
1.557935 

RECOMMENDATION 
Data are lognormal (0.05) 

Use H-UGL 

95% Non-parametric UCLs 
GLT UGL 0.664929 
Adj-GLT UGL (Adjusted for skewness) 0.733336 
Mod-t UGL (Adjusted for skewness) 0.693425 
Jackknife UGL 0.682755 
Standard Bootstrap UGL 0.656009 
Bootstrap-t UGL 1.078471 
Haii's Bootstrap UGL 1.644597 
Percentiie Bootstrap UGL 0.672308 
BGA Bootstrap UGL 0.729269 
95% Ghebyshev (Mean. Sd) UGL 1.016963 
97.5% Ghebyshev (Mean, Sd) UGL 1.261607 
99% Ghebyshev (Mean, Sd) UGL 1.742161 



AOC 19 - Surface Soil Variable: Iron 

Raw Statistics 
Number of Vaiid Samples 13 
Number of Unique Samples 13 
Minimum 12700 
Maximum 37300 
Mean 21834.62 
Median 21000 
Standard Deviation 6228.676 
Variance 38796410 
Coefficient of Variation 0.285266 
Skewness 1.18018 

Gamma Statistics 
khat 14.56596 
k star (bias corrected) 11.25587 
Theta hat 1499.016 
Thetastar 1939.843 
nu hat 378.715 
nu star 292.6526 
Approx.Chi Square Value (.05) 254.0197 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 248.8906 

Log-transformed Statistics 
Minimum of log data 9.449357 
Maximum of log data 10.52675 
Mean of log data 9.956533 
Standard Deviation of log data 0.271186 
Variance of iog data 0.073542 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.921883 
0.866 

95% UCL (Assuming Normal Distribution) 
Student"s-t UCL 24913.56 

Gamma Distribution Test 
A-D Test Statistic 0.246704 
A-D 5% Criticai Vaiue 0.733553 
K-S Test Statistic 0.166815 
K-S 5% Criticai Value 0.236431 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

25155.36 
25673.75 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.979314 
Shapiro-Wiik 5% Critical Value 0.866 
Data are lognormal at 5% significance ievel 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

25363.11 
29027.02 
32147.29 
38276.45 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLTUCL 24676.14 
Adj-CLT UCL (Adjusted for skewness) 25280.34 
Mod-t UCL (Adjusted for skewness) 25007.8 
JackknifeUCL 24913.56 
Standard Bootstrap UCL 24605.3 
Bootstrap-t UCL 25935.93 
Hall's Bootstrap UCL 27411.18 
Percentile Bootstrap UCL 24769.23 
BCA Bootstrap UCL 25107.69 
95% Chebyshev (Mean. Sd) UCL 29364.72 
97.5% Chebyshev (Mean, Sd) UCL 32623 
99% Chebyshev (Mean, Sd) UCL 39023.26 



AOC 19-Surface Soil Variable: Lead 

Raw Statistics 
Number of Valid Samples 13 
Number of Unique Samples 13 
Minimum 12.5 
Maximum 435 
Mean 60.38462 
Median 22.6 
Standard Deviation 114.7473 
Variance 13166.95 
Coefficient of Variation 1.900274 
Skewness 3.386474 

Gamma Statistics 
k hat 0.854732 
k star (bias corrected) 0.708768 
Theta hat 70.64741 
Thetastar 85.19654 
nu hat 22.22304 
nustar 18.42798 
Approx.Chi Square Value (.05) 9.699469 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 8.809503 

Log-transformed Statistics 
Minimum of log data 2.525729 
Maximum of log data 6.075346 
Mean of log data 3.412307 
Standard Deviation of log data 0.968568 
Variance of log data 0.938123 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 0.444812 
Shapiro-Wilk 5% Critical Value 0.866 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 117.1062 

Gamma Distribution Test 
A-D Test Statistic 1.918939 
A-D 5% Critical Value 0.764902 
K-S Test Statistic 0.306728 
K-S 5% Critical Value 0.24468 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 114.7245 
Adjusted Gamma UCL 126.3143 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.781009 
Shapiro-Wiik 5% Critical Value 0.866 
Data not lognormal at 5% significance ievei 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 106.196 
95% Chebyshev (MVUE) UCL 104.3277 
97.5% Chebyshev (MVUE) UCL 129.4836 
99% Chebyshev (MVUE) UCL 178.8975 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean, Sd) UCL 

95% Non-parametric UCLs 
CLTUCL 112.7324 
Adj-CLT UCL (Adjusted for skewness) 144.6718 
Mod-t UCL (Adjusted for skewness) 122.0881 
JackknifeUCL 117.1062 
Standard Bootstrap UCL 110.4356 
Bootstrap-t UCL 547.234 
Hall's Bootstrap UCL 339.0533 
Percentile Bootstrap UCL 119.7346 
BCA Bootstrap UCL 155.3038 
95% Chebyshev (Mean. Sd) UCL 199.1074 
97.5% Chebyshev (Mean, Sd) UCL 259.1328 
99% Chebyshev (Mean, Sd) UCL 377.0411 



AOC 19 - Surface Soil Variable: Manganese 

Raw Statistics 
Number of Vaiid Sampies 13 
Number of Unique Samples 13 
Minimum 329.5 
Maximum 1119.5 
Mean 748.1538 
Median 822 
Standard Deviation 278.1287 
Variance 77355.6 
Coefficient of Variation 0.371753 
Skewness -0.156533 

Gamma Statistics 
khat 6.902148 
k star (bias corrected) 5.360627 
Thetahat 108.3943 
Theta star 139.5646 
nu hat 179.4559 
nustar 139.3763 
Approx.Chi Square Value (.05) 113.0919 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 109.7208 

Log-transformed Statistics 
Minimum of log data 5.797576 
Maximum of log data 7.020637 
Mean of log data 6.543422 
Standard Deviation of log data 0.41706 
Variance of log data 0.173939 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 0.924284 
Shapiro-Wilk 5% Critical Value 0.866 
Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 885.6378 

Gamma Distribution Test 
A-D Test Statistic 0.475184 
A-D 5% Critical Value 0.735097 
K-S Test Statistic 0.185574 
K-S 5% Critical Value 0.237158 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 922.0368 
Adjusted Gamma UCL 950.366 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.906725 
Shapiro-Wilk 5% Critical Value 0.866 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95%H-UCL 966.9164 
95% Chebyshev (MVUE) UCL 1138.824 
97.5% Chebyshev (MVUE) UCL 1306.036 
99% Chebyshev (MVUE) UCL 1634.493 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLT UCL 875.0363 
Adj-CLT UCL (Adjusted for skewness) 871.4579 
Mod-t UCL (Adjusted for skewness) 885.0796 
Jackknife UCL 885.6378 
Standard Bootstrap UCL 866.3866 
Bootstrap-t UCL 885.898 
Hall's Bootstrap UCL 865.2179 
Percentile Bootstrap UCL 860.3462 
BCA Bootstrap UCL 865.9615 
95% Chebyshev (Mean. Sd) UCL 1084.395 
97.5% Chebyshev (Mean, Sd) UCL 1229.887 
99% Chebyshev (Mean, Sd) UCL 1515.678 



AOC 19 - Surface Soil Variable: Mercury 

Raw Statistics 
Number of Valid Samples 13 
Number of Unique Samples 10 
Minimum 0.02 
Maximum 2.7 
Mean 0.332692 
Median 0.05 
Standard Deviation 0.729471 
Variance 0.532128 
Coefficient of Variation 2.192629 
Skewness 3.312482 

Gamma Statistics 
k hat 0.499741 
k star (bias corrected) 0.435698 
Theta hat 0.665729 
Theta star 0.763584 
nuhat 12.99327 
nu star 11.32815 
Approx.Chi Square Value (.05) 4.786954 
Adjusted Level of Significance 0.03009 
Adjusted Chi Square Value 4.197219 

Log-transformed Statistics 
Minimum of log data -3.912023 
Maximum of log data 0.993252 
Mean of log data -2.371661 
Standard Deviation of log data 1.500307 
Variance of log data 2.250921 

RECOMMENDATION 
Data are iognormal (0.05) 

Use 99% Chebyshev (MVUE) UCL 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance level 

0.475134 
0.866 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 0.693283 

Gamma Distribution Test 
A-D Test Statistic 1.238814 
A-D 5% Critical Value 0.790002 
K-S Test Statistic 0.286329 
K-S 5% Critical Value 0.249818 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

0.787304 
0.897925 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.882172 
Shapiro-Wiik 5% Critical Value 0.866 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 1.492461 
95% Chebyshev (MVUE) UCL 0.744798 
97.5% Chebyshev (MVUE) UCL 0.960253 
99% Chebyshev (MVUE) UCL 1.383473 

95% Non-parametric UCLs 
CLT UCL 0.665477 
Adj-CLT UCL (Adjusted for skewness) 0.864086 
Mod-t UCL (Adjusted for skewness) 0.724261 
Jackknife UCL 0.693283 
Standard Bootstrap UCL 0.654429 
Bootstrap-t UCL 1.795304 
Hail's Bootstrap UCL 1.76813 
Percentile Bootstrap UCL 0.696154 
BCA Bootstrap UCL 0.918462 
95% Chebyshev (Mean, Sd) UCL 1.214579 
97.5% Chebyshev (Mean, Sd) UCL 1.596173 
99% Chebyshev (Mean, Sd) UCL 2.345739 



AOC 19 - Surface Soil Variable: Vanadium 

Raw Statistics 
Number of Vaiid Sampies 13 
Number of Unique Sampies 13 
Minimum 17.4 
Maximum 56.2 
Mean 30.64231 
Median 29.3 
Standard Deviation 10.02127 
Variance 100.4258 
Coefficient of Variation 0.324919 
Skewness 1.31478 

Gamma Statistics 
ktiat 11.52448 
k star (bias corrected) 8.916264 
Theta hat 2.676244 
Thetastar 3.459107 
nu hat 299.6364 
nustar 231.8229 
Approx.Chi Square Value (.05) 197.5712 
Adjusted Levei of Significance 0.03009 
Adjusted Chi Square Value 193.0661 

Log-transformed Statistics 
Minimum of log data 2.85647 
Maximum of iog data 4.028917 
Mean of log data 3.384874 
Standard Deviation of log data 0.303878 
Variance of log data 0.092342 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.90923 
Shapiro-Wiik 5% Critical Value 0.866 
Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 35.796 

Gamma Distribution Test 
A-D Test Statistic 0.227047 
A-D 5% Critical Value 0.733677 
K-S Test Statistic 0.140313 
K-S 5% Critical Value 0.23661 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 36.18925 
Adjusted Gamma UCL 37.03369 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.981898 
Shapiro-Wiik 5% Criticai Value 0.866 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 36.56417 
95% Chebyshev (MVUE) UCL 42.22474 
97.5% Chebyshev (MVUE) UCL 47.17023 
99% Chebyshev (MVUE) UCL 56.88469 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLTUCL 35.41401 
Adj-CLT UCL (Adjusted for skewness) 36.49697 
Mod-t UCL (Adjusted for skewness) 35.96492 
Jackknife UCL 35.796 
Standard Bootstrap UCL 35.28074 
Bootstrap-t UCL 37.73844 
Hall's Bootstrap UCL 43.0867 
Percentile Bootstrap UCL 35.61154 
BCA Bootstrap UCL 36.60385 
95% Chebyshev (Mean. Sd) UCL 42.95743 
97.5% Chebyshev (Mean, Sd) UCL 48.19965 
99% Chebyshev (Mean, Sd) UCL 58.49698 



Block A - Surface Soli Variable: Aluminum 

Raw Statistics 
Number of Valid Sampies 15 
Number of Unique Samples 15 
Minimum 7020 
Maximum 36400 
Mean 28884.667 
Median 34000 
Standard Deviation 9682.6921 
Variance 93754527 
Coefficient of Variation 0.3352191 
Skewness -1.284971 

Gamma Statistics 
khat 6.0741686 
k star (bias corrected) 4.9037794 
Theta hat 4755.3284 
Theta star 5890.2868 
nu hat 182.22506 
nustar 147.11338 
Approx.Chi Square Vaiue (.05) 120.07569 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 117.06988 

Log-transformed Statistics 
Minimum of log data 8.8565185 
Maximum of log data 10.502324 
Mean of log data 10.186498 
Standard Deviation of log data 0.4843667 
Variance of log data 0.2346111 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use Student's-t UCL 
or Modified-t UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.771042 
0.881 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 33288.05 

Gamma Distribution Test 
A-D Test Statistic 1.761454 
A-D 5% Criticai Value 0.738301 
K-S Test Statistic 0.330526 
K-S 5% Critical Value 0.221958 
Data do not follow gamma distribution 
at 5% significance ievel 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

35388.69 
36297.3 

Lognormai Distribution Test 
Shapiro-Wilk Test Statisitic 0.704055 
Shapiro-Wilk 5% Critical Value 0.881 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 38924.05 
95% Chebyshev (MVUE) UCL 46178.77 
97.5% Chebyshev (MVUE) UCL 53356.06 
99% Chebyshev (MVUE) UCL 67454.44 

95% Non-parametric UCLs 
CLT UCL 32996.9 
Adj-CLT UCL (Adjusted for skewness) 32110.6 
Mod-t UCL (Adjusted for skewness) 33149.8 
Jackknife UCL 33288.05 
Standard Bootstrap UCL 32908.83 
Bootstrap-t UCL 32650.23 
Hail's Bootstrap UCL 32029.29 
Percentile Bootstrap UCL 32516.67 
BCA Bootstrap UCL 32223.33 
95% Chebyshev (Mean, Sd) UCL 39782.18 
97.5% Chebyshev (Mean, Sd) UCL 44497.54 
99% Chebyshev (Mean, Sd) UCL 53759.95 



Block A - Surface Soli Variable: Arsenic 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 13 
Minimum 0.55 
Maximum 9.4 
Mean 3.105 
Median 1.775 
Standard Deviation 3.006068 
Variance 9.036446 
Coefficient of Variation 0.968138 
Skewness 1.260244 

Gamma Statistics 
khat 1.249158 
k star (bias corrected) 1.043771 
Theta hat 2.485675 
Theta star 2.974792 
nu hat 37.47473 
nu star 31.31312 
Approx.Chi Square Value (.05) 19.52606 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 18.38557 

Log-transformed Statistics 
Minimum of log data -0.597837 
Maximum of log data 2.24071 
Mean of log data 0.682082 
Standard Deviation of log data 1.007062 
Variance of log data 1.014174 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance level 

0.809013 
0.881 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 4.472065 

Gamma Distribution Test 
A-D Test Statistic 0.466176 
A-D 5% Critical Value 0.758426 
K-S Test Statistic 0.135646 
K-S 5% Critical Value 0.226719 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 4.979357 
Adjusted Gamma UCL 5.288235 

Lognormal Distribution Test 
Shaplro-Wilk Test Statisitic 0.923275 
Shapiro-Wllk 5% Critical Value 0.881 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 6.894556 
95% Chebyshev (MVUE) UCL 7.017971 
97.5% Chebyshev (MVUE) UCL 8.698632 
99% Chebyshev (MVUE) UCL 11.99996 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 4.381675 
Adj-CLT UCL (Adjusted for skewness) 4.651538 
Mod-t UCL (Adjusted for skewness) 4.514158 
Jackknife UCL 4.472065 
Standard Bootstrap UCL 4.339474 
Bootstrap-t UCL 5.090832 
Hall's Bootstrap UCL 4.797423 
Percentile Bootstrap UCL 4.408333 
BCA Bootstrap UCL 4.563333 
95% Chebyshev (Mean, Sd) UCL 6.488218 
97.5% Chebyshev (Mean. Sd) UCL 7.952139 
99% Chebyshev (Mean, Sd) UCL 10.82773 



Block A - Surface Soil Variable: Benzene 

Raw Statistics 
Number of Vaiid Samples 19 
Number of Unique Samples 17 
Minimum 0.00039 
Maximum 25 
Mean 1.318534 
Median 0.0022 
Standard Deviation 5.734731 
Variance 32.88714 
Coefficient of Variation 4.349325 
Skewness 4.358893 

Gamma Statistics 
khat 0.125146 
k star (bias corrected) 0.140474 
Theta hat 10.53599 
Theta star 9.38635 
nu hat 4.755535 
nu star 5.337994 
Approx.Chi Square Value (.05) 1.311034 
Adjusted Level of Significance 0.03687 
Adjusted Chi Square Value 1.14671 

Log-transformed Statistics 
Minimum of log data -7.849364 
Maximum of log data 3.218876 
Mean of log data -6.024183 
Standard Deviation of log data 2.476847 
Variance of log data 6.13477 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance level 

0.244463 
0.901 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 3.599933 

Gamma Distribution Test 
A-D Test Statistic 5.617496 
A-D 5% Critical Value 0.915598 
K-S Test Statistic 0.50035 
K-S 5% Critical Value 0.222625 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 5.368531 
Adjusted Gamma UCL 6.137843 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.61729 
Shapiro-Wiik 5% Critical Value 0.901 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95%H-UCL 1.051804 
95% Chebyshev (MVUE) UCL 0.128406 
97.5% Chebyshev (MVUE) UCL 0.170056 
99% Chebyshev (MVUE) UCL 0.251869 

95% Non-parametric UCLs 
CLT UCL 3.482565 
Adj-CLT UCL (Adjusted for skewness) 4.888341 
Mod-t UCL (Adjusted for skewness) 3.819205 
Jackknife UCL 3.599933 
Standard Bootstrap UCL 3.424399 
Bootstrap-t UCL 6050.28 
Hall's Bootstrap UCL 1526.271 
Percentile Bootstrap UCL 3.949597 
BCA Bootstrap UCL 5.265863 
95% Chebyshev (Mean, Sd) UCL 7.053265 
97.5% Chebyshev (Mean, Sd) UCL 9.534687 
99% Chebyshev (Mean, Sd) UCL 14.40896 



Block A • Surface Soil Variable: Benzo(a)anthracene 

Raw Statistics 
Number of Vaiid Samples 15 
Number of Unique Samples 15 
Minimum 0.074 
Maximum 3.1 
Mean 0.465433 
Median 0.22 
Standard Deviation 0.760361 
Variance 0.578149 
Coefficient of Variation 1.633663 
Skewness 3.406056 

Gamma Statistics 
khat 1.049529 
k star (bias corrected) 0.884068 
Theta hat 0.443469 
Theta star 0.526468 
nu hat 31.48588 
nu star 26.52204 
Approx.Chi Square Value (.05) 15.7801 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 14.76616 

Log-transformed Statistics 
Minimum of log data -2.60369 
Maximum of log data 1.131402 
Mean of log data -1.311695 
Standard Deviation of log data 0.905996 
Variance of log data 0.820829 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.48292 
0.881 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 0.811221 

Gamma Distribution Test 
A-D Test Statistic 1.595319 
A-D 5% Critical Value 0.762115 
K-S Test Statistic 0.294689 
K-S 5% Critical Value 0.227681 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

0.782266 
0.835982 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.877335 
Shapiro-Wiik 5% Critical Value 0.881 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

0.761705 
0.823273 
1.010026 
1.376867 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean. Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 0.788358 
Adj-CLT UCL (Adjusted for skewness) 0.972843 
Mod-t UCL (Adjusted for skewness) 0.839997 
JackknifeUCL 0.811221 
Standard Bootstrap UCL 0.763441 
Bootstrap-t UCL 2.578721 
Hall's Bootstrap UCL 2.353115 
Percentile Bootstrap UCL 0.836667 
BCA Bootstrap UCL 1.060933 
95% Chebyshev (Mean. Sd) UCL 1.321191 
97.5% Chebyshev (Mean, Sd) UCL 1.691479 
99% Chebyshev (Mean. Sd) UCL 2.418836 



Block A - Surface Soil Variable: Benzo(a)pyrene 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

15 
14 

0.086 
9.1 

0.8819 
0.27 

2.283974 
5.216538 
2.589834 
3.813917 

0.592314 
0.518295 
1.488907 
1.70154 

17.76941 
15.54886 
7.643645 
0.03235 

6.970319 

-2.453408 
2.208274 
-1.170824 
1.103063 
1.216747 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean. Sd) UCL 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 

0.353081 
0.881 

Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 1.920579 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data do not follow gamma distribution 
at 5% significance level 

2.633549 
0.786388 
0.377259 
0.232484 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.793979 
1.967276 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.777533 
Shaplro-Wllk 5% Critical Value 0.881 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

1.344218 
1.273869 
1.592683 
2.218931 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean. Sd) UCL 
97.5% Chebyshev (Mean. Sd) UCL 
99% Chebyshev (Mean. Sd) UCL 

1.851902 
2.472416 
2.017367 
1.920579 
1.84208 

16.04167 
6.984835 
2.046467 

2.7025 
3.452428 
4.564698 
6.749536 



Block A-Surface Soil Variable: Benzo(b)fluoranthene 

Raw Statistics 
Number of Vaiid Samples 15 
Number of Unique Samples 15 
Minimum 0.075 
Maximum 11 
Mean 1.030833 
Median 0.3 
Standard Deviation 2.766493 
Variance 7.653485 
Coefficient of Variation 2.683745 
Skewness 3.832297 

Gamma Statistics 
khat 0.556316 
k star (bias corrected) 0.489497 
Thetahat 1.852965 
Ttieta star 2.105904 
nu hat 16.68947 
nustar 14.68491 
Approx.Chi Square Value (.05) 7.041723 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Vaiue 6.399533 

Log-transformed Statistics 
Minimum of iog data -2.590267 
Maximum of iog data 2.397895 
Mean of log data -1.092894 
Standard Deviation of iog data 1.150501 
Variance of log data 1.323653 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Criticai Vaiue 
Data not normal at 5% significance level 

0.346478 
0.881 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 2.288947 

Gamma Distribution Test 
A-D Test Statistic 2.55531 
A-D 5% Criticai Vaiue 0.788962 
K-S Test Statistic 0.355454 
K-S 5% Criticai Vaiue 0.233001 
Data do not foiiow gamma distribution 
at 5% significance ievel 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

2.149714 
2.365437 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.804984 
Shapiro-Wiik 5% Critical Value 0.881 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

1.629987 
1.482963 
1.86143 

2.604854 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean. Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 2.205761 
Adj-CLT UCL (Adjusted for skewness) 2.960989 
Mod-t UCL (Adjusted for skewness) 2.406747 
Jackknife UCL 2.288947 
Standard Bootstrap UCL 2.173301 
Bootstrap-t UCL 16.7574 
Hail's Bootstrap UCL 8.845465 
Percentile Bootstrap UCL 2.442 
BCA Bootstrap UCL 3.204167 
95% Chebyshev (Mean, Sd) UCL 4.144419 
97.5% Chebyshev (Mean, Sd) UCL 5.49167 
99% Chebyshev (Mean, Sd) UCL 8.138083 



Block A - Surface Soil Variable: Benzo(k)fiuoranthene 

Raw Statistics 
Number of Vaiid Sampies 15 
Number of Unique Sampies 14 
Minimum 0.083 
Maximum 7.7 
Mean 0.7847 
Median 0.28 
Standard Deviation 1.921581 
Variance 3.692472 
Coefficient of Variation 2.448809 
Skewness 3.814998 

Gamma Statistics 
k hat 0.650623 
k star (bias corrected) 0.564943 
Thetahat 1.206074 
Theta star 1.388989 
nuhat 19.5187 
nustar 16.9483 
Approx.Chi Square Value (.05) 8.633979 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Vaiue 7.911898 

Log-transformed Statistics 
Minimum of iog data -2.488915 
Maximum of log data 2.04122 
Mean of log data -1.180991 
Standard Deviation of log data 1.069943 
Variance of log data 1.144778 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Vaiue 
Data not normal at 5% significance level 

0.362091 
0.881 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 1.658574 

Gamma Distribution Test 
A-D Test Statistic 2.311078 
A-D 5% Critical Value 0.782217 
K-S Test Statistic 0.303802 
K-S 5% Critical Value 0.231647 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.540347 
1.680928 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.818523 
Shapiro-Wilk 5% Critical Vaiue 0.881 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95%H-UCL 1.231559 
95% Chebyshev (MVUE) UCL 1.19822 
97.5% Chebyshev (MVUE) UCL 1.493789 
99% Chebyshev (MVUE) UCL 2.074378 

95% Non-parametric UCLs 
CLTUCL 1.600794 
Adj-CLT UCL (Adjusted for skewness) 2.123 
Mod-t UCL (Adjusted for skewness) 1.740028 
JackknifeUCL 1.658574 
Standard Bootstrap UCL 1.568501 
Bootstrap-t UCL 9.005805 
Hail's Bootstrap UCL 5.13261 
Percentile Bootstrap UCL 1.7566 
BCA Bootstrap UCL 2.2845 
95% Chebyshev (Mean, Sd) UCL 2.947368 
97.5% Chebyshev (Mean, Sd) UCL 3.883156 
99% Chebyshev (Mean, Sd) UCL 5.72133 



Block A - Surface Soil Variable: Cadmium 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 12 
Minimum 0.27 
Maximum 11.95 
Mean 2.167833 
Median 0.7 
Standard Deviation 3.066491 
Variance 9.403367 
Coefficient of Variation 1.414542 
Skewness 2.621036 

Gamma Statistics 
khat 0.797197 
k star (bias corrected) 0.682202 
Thetahat 2.719321 
Thetastar 3.177702 
nu hat 23.9159 
nu star 20.46605 
Approx.Chi Square Value (.05) 11.19391 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 10.35712 

Log-transformed Statistics 
Minimum of log data -1.309333 
Maximum of log data 2.480731 
Mean of log data 0.02891 
Standard Deviation of log data 1.257185 
Variance of log data 1.580513 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 0.658343 
Shapiro-Wilk 5% Critical Value 0.881 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 3.562376 

Gamma Distribution Test 
A-D Test Statistic 0.774243 
A-D 5% Critical Value 0.772829 
K-S Test Statistic 0.207458 
K-S 5% Critical Value 0.229786 
Data follow approximate gamma distibution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 3.963493 
Adjusted Gamma UCL 4.283719 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.888779 
Shapiro-Wilk 5% Critical Value 0.881 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 6.593729 
95% Chebyshev (MVUE) UCL 5.399188 
97.5% Chebyshev (MVUE) UCL 6.832361 
99% Chebyshev (MVUE) UCL 9.647551 

RECOMMENDATION 
Assuming gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLTUCL 3.47017 
Adj-CLT UCL (Adjusted for skewness) 4.042708 
Mod-t UCL (Adjusted for skewness) 3.65168 
Jackknife UCL 3.562376 
Standard Bootstrap UCL 3.457457 
Bootstrap-t UCL 5.173475 
Hall's Bootstrap UCL 8.927731 
Percentile Bootstrap UCL 3.615667 
BCA Bootstrap UCL 4.203833 
95% Chebyshev (Mean, Sd) UCL 5.619055 
97.5% Chebyshev (Mean, Sd) UCL 7.112401 
99% Chebyshev (Mean, Sd) UCL 10.04579 



Block A - Surface Soil Variable: Chromium (total) 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 15 
Minimum 9.5 
Maximum 170 
Mean 39.03333 
Median 27.8 
Standard Deviation 39.19331 
Variance 1536.115 
Coefficient of Variation 1.004098 
Skewness 2.991194 

Gamma Statistics 
khat 1.945492 
k star (bias corrected) 1.600838 
Theta hat 20.06348 
Theta star 24.38307 
nu hat 58.36475 
nu star 48.02513 
Approx.Chi Square Value (.05) 33.11629 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 31.59602 

Log-transformed Statistics 
Minimum of log data 2.251292 
Maximum of log data 5.135798 
Mean of log data 3.385917 
Standard Deviation of log data 0.711052 
Variance of log data 0.505595 

Normal Distribution Test 
Shaplro-Wilk Test Statlsitic 
Shaplro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.633354 
0.881 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 56.85721 

Gamma Distribution Test 
A-D Test Statistic 0.646023 
A-D 5% Critical Value 0.747598 
K-S Test Statistic 0.185758 
K-S 5% Critical Value 0.224485 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 56.606 
Adjusted Gamma UCL 59.32965 

Lognormal Distribution Test 
Shapiro-Wllk Test Statisitic 0.955329 
Shapiro-Wilk 5% Critical Value 0.881 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 59.12802 
95% Chebyshev (MVUE) UCL 68.76711 
97.5% Chebyshev (MVUE) UCL 82.39093 
99% Chebyshev (MVUE) UCL 109.1523 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 55.67871 
Adj-CLT UCL (Adjusted for skewness) 64.02984 
Mod-t UCL (Adjusted for skewness) 58.15981 
Jackknife UCL 56.85721 
Standard Bootstrap UCL 55.239 
Bootstrap-t UCL 80.74508 
Hall's Bootstrap UCL 123.7473 
Percentile Bootstrap UCL 57.89333 
BCA Bootstrap UCL 65.96 
95% Chebyshev (Mean, Sd) UCL 83.14394 
97.5% Chebyshev (Mean, Sd) UCL 102.2306 
99% Chebyshev (Mean, Sd) UCL 139.7228 



Block A - Surface Soil Variable: Dibenz(a,h)anthracene 

Raw Statistics 
Number of Vaiid Sampies 15 
Number of Unique Samples 14 
Minimum 0.044 
Maximum 2 
Mean 0.2681 
Median 0.185 
Standard Deviation 0.483554 
Variance 0.233825 
Coefficient of Variation 1.803633 
Skewness 3.750828 

Gamma Statistics 
khat 1.021849 
k star (bias corrected) 0.861924 
Theta hat 0.262368 
Thetastar 0.311048 
nu hat 30.65547 
nu star 25.85771 
Approx.Chi Square Value (.05) 15.26802 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 14.27248 

Log-transformed Statistics 
Minimum of log data -3.123566 
Maximum of log data 0.693147 
Mean of log data -1.879847 
Standard Deviation of log data 0.892072 
Variance of log data 0.795793 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 0.405385 
Shapiro-Wilk 5% Critical Value 0.881 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 0.488005 

Gamma Distribution Test 
A-D Test Statistic 1.819182 
A-D 5% Critical Value 0.762626 
K-S Test Statistic 0.334742 
K-S 5% Critical Value 0.227815 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 0.45405 
Adjusted Gamma UCL 0.485722 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.836799 
Shapiro-Wiik 5% Critical Value 0.881 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 0.419988 
95% Chebyshev (MVUE) UCL 0.457145 
97.5% Chebyshev (MVUE) UCL 0.559999 
99% Chebyshev (MVUE) UCL 0.762034 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 95% Chebyshev (Mean. Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 0.473465 
Adj-CLT UCL (Adjusted for skewness) 0.602665 
Mod-t UCL (Adjusted for skewness) 0.508158 
Jackknife UCL 0.488005 
Standard Bootstrap UCL 0.469614 
Bootstrap-t UCL 1.35221 
Hail's Bootstrap UCL 1.465791 
Percentile Bootstrap UCL 0.509167 
BCA Bootstrap UCL 0.6423 
95% Chebyshev (Mean, Sd) UCL 0.812322 
97.5% Chebyshev (Mean, Sd) UCL 1.047807 
99% Chebyshev (Mean, Sd) UCL 1.510373 



Block A - Surface Soil Variable: DioxinTEQ-HH 

Raw Statistics 
Number of Vaiid Sampies 6 
Number of Unique Samples 6 
Minimum 2.85173E-07 
Maximum 1.42377E-05 
Mean 2.94562E-06 
Median 5.50737E-07 
Standard Deviation 5.55257E-06 
Variance 3.0831 E-11 
Coefficient of Variation 1.885027239 
Skewness 2.410055654 

Gamma Statistics 
k hat 0.563465689 
k star (bias corrected) 0.392843956 
Theta hat 5.22768E-06 
Theta star 7.49818E-06 
nuhat 6.761588268 
nustar 4.714127468 
Approx.Chi Square Value (.05) 1.022106516 
Adjusted Level of Significance 0.01222 
Adjusted Chi Square Value 0.535242258 

Log-transformed Statistics 
Minimum of log data -15.07016982 
Maximum of log data -11.15961718 
Mean of log data -13.84206813 
Standard Deviation of log data 1.434922331 
Variance of log data 2.059002097 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance level 

0.562227072 
0.788 

RECOMMENDATION 
Data are iognormai (0.05) 

Use 95% Chebyshev (MVUE) UCL 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 7.51338E-06 

Gamma Distribution Test 
A-D Test Statistic 0.936688972 
A-D 5% Critical Value 0.732077599 
K-S Test Statistic 0.359971954 
K-S 5% Critical Value 0.347300068 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 1.35857E-05 
Adjusted Gamma UCL 2.59434E-05 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.812360618 
Shapiro-Wiik 5% Critical Value 0.788 
Data are iognormai at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 0.000120587 
95% Chebyshev (MVUE) UCL 7.2197E-06 
97.5% Chebyshev (MVUE) UCL 9.43062E-06 
99% Chebyshev (MVUE) UCL 1.37736E-05 

95% Non-parametric UCLs 
CLTUCL 6.67421 E-06 
Adj-CLT UCL (Adjusted for skewness) 9.05736E-06 
Mod-t UCL (Adjusted for skewness) 7.8851 E-06 
JackknifeUCL 7.51338E-06 
Standard Bootstrap UCL 6.36775E-06 
Bootstrap-t UCL 0.000126789 
Hail's Bootstrap UCL 7.07757E-05 
Percentile Bootstrap UCL 7.33054E-06 
BCA Bootstrap UCL 7.70722E-06 
95% Chebyshev (Mean, Sd) UCL 1.28265E-05 
97.5% Chebyshev (Mean, Sd) UCL 1.71019E-05 
99% Chebyshev (Mean, Sd) UCL 2.55003E-05 



if-.' 

Block A - Surface Soil 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 12 
Minimum 0.058 
Maximum 6.9 
Mean 0.669133 
Median 0.2105 
Standard Deviation 1.728476 
Variance 2.987628 
Coefficient of Variation 2.583156 
Skewness 3.836854 

Gamma Statistics 
khat 0.61094 
k star (bias corrected) 0.533197 
Thetahat 1.095251 
Theta star 1.254946 
nu hat 18.32821 
nu star 15.9959 
Approx.Chi Square Value (.05) 7.958029 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 7.268911 

Log-transformed Statistics 
Minimum of log data -2.847312 
Maximum of log data 1.931521 
Mean of log data -1.41044 
Standard Deviation of log data 1.083737 
Variance of log data 1.174486 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 

Vaiiable; lndeno(1,2,3-cd)pyrene 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 0.344723 
Shapiro-Wilk 5% Critical Value 0.881 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 1.455189 

Gamma Distribution Test 
A-D Test Statistic 2.657239 
A-D 5% Critical Value 0.785056 
K-S Test Statistic 0.371302 
K-S 5% Critical Value 0.232217 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.34498 
1.472489 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.787108 
Shapiro-Wilk 5% Critical Value 0.881 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 1.010834 
95% Chebyshev (MVUE) UCL 0.97296 
97.5% Chebyshev (MVUE) UCL 1.214437 
99% Chebyshev (MVUE) UCL 1.688771 

95% Non-parametric UCLs 
CLTUCL 1.403216 
Adj-CLT UCL (Adjusted for skewness) 1.875635 
Mod-t UCL (Adjusted for skewness) 1.528877 
JackknifeUCL 1.455189 
Standard Bootstrap UCL 1.364412 
Bootstrap-t UCL 11.28801 
Hall's Bootstrap UCL 5.761832 
Percentile Bootstrap UCL 1.541133 
BCA Bootstrap UCL 2.015333 
95% Chebyshev (Mean. Sd) UCL 2.614469 
97.5% Chebyshev (Mean, Sd) UCL 3.456217 
99% Chebyshev (Mean, Sd) UCL 5.109668 



Block A - Surface Soil Variable: Iron 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 15 
Minimum 8200 
Maximum 231500 
Mean 54046.6667 
Median 21200 
Standard Deviation 58928.5023 
Variance 3472568381 
Coefficient of Variation 1.0903263 
Skewness 2.12927884 

Gamma Statistics 
khat 1.19310223 
k star (bias corrected) 0.99892623 
Theta hat 45299.2755 
Thetastar 54104.7628 
nu hat 35.7930669 
nu star 29.9677869 
Approx.Chi Square Value (.05) 18.4654824 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 17.3595128 

Log-transformed Statistics 
Minimum of log data 9.01188943 
Maximum of log data 12.3523352 
Mean of log data 10.423229 
Standard Deviation of log data 0.99995411 
Variance of log data 0.99990823 

RECOMMENDATION 
Data are lognormal (0.05) 

Use H-UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.736273 
0.881 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 80845.48 

Gamma Distribution Test 
A-D Test Statistic 0.767773 
A-D 5% Criticai Vaiue 0.759461 
K-S Test Statistic 0.245442 
K-S 5% Critical Vaiue 0.226989 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

87712.79 
93300.95 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.914565 
Shapiro-Wllk 5% Critical Value 0.881 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 115438.7 
95% Chebyshev (MVUE) UCL 118061.2 
97.5% Chebyshev (MVUE) UCL 146234.8 
99% Chebyshev (MVUE) UCL 201576.3 

95% Non-parametric UCLs 
CLT UCL 79073.57 
Adj-CLT UCL (Adjusted for skewness) 88011.7 
Mod-t UCL (Adjusted for skewness) 82239.65 
Jackknife UCL 80845.48 
Standard Bootstrap UCL 78419.72 
Bootstrap-t UCL 99386.99 
Hall's Bootstrap UCL 176939.4 
Percentile Bootstrap UCL 79600 
BCA Bootstrap UCL 89126.67 
95% Chebyshev (Mean, Sd) UCL 120368.5 
97.5% Chebyshev (Mean, Sd) UCL 149066 
99% Chebyshev (Mean, Sd) UCL 205436.7 



Block A - Surface Soil Variable: Manganese 

Raw Statistics 
Number of Valid Samples 15 
Number of Unique Samples 15 
Minimum 1910 
Maximum 7650 
Mean 4733.333 
Median 5110 
Standard Deviation 1702.916 
Variance 2899924 
Coefficient of Variation 0.359771 
Skewness -0.027265 

Gamma Statistics 
k hat 7.200763 
k star (bias corrected) 5.805055 
Theta hat 657.3377 
Thetastar 815.3813 
nu hat 216.0229 
nu star 174.1517 
Approx.Chi Square Value (.05) 144.6264 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 141.3151 

Log-transformed Statistics 
Minimum of log data 7.554859 
Maximum of log data 8.942461 
Mean of log data 8.391344 
Standard Deviation of log data 0.410052 
Variance of log data 0.168143 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.958541 
0.881 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 5507.766 

Gamma Distribution Test 
A-D Test Statistic 0.408142 
A-D 5% Critical Value 0.738039 
K-S Test Statistic 0.163366 
K-S 5% Critical Value 0.221829 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

5699.637 
5833.189 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.922202 
Shapiro-Wilk 5% Critical Value 0.881 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 5955.812 
95% Chebyshev (MVUE) UCL 7012.294 
97.5% Chebyshev (MVUE) UCL 7983.922 
99% Chebyshev (MVUE) UCL 9892.498 

95% Non-parametric UCLs 
CLT UCL 5456.561 
Adj-CLT UCL (Adjusted for skewness) 5453.253 
Mod-t UCL (Adjusted for skewness) 5507.25 
Jackknife UCL 5507.766 
Standard Bootstrap UCL 5435.308 
Bootstrap-t UCL 5485.669 
Hail's Bootstrap UCL 5456.613 
Percentile Bootstrap UCL 5405.333 
BCA Bootstrap UCL 5435.333 
95% Chebyshev (Mean. Sd) UCL 6649.902 
97.5% Chebyshev (Mean, Sd) UCL 7479.203 
99% Chebyshev (Mean, Sd) UCL 9108.204 



Block A - Surface Soil Variable: Toluene 

Raw Statistics 
Number of Valid Sampies 19 
Number of Unique Samples 19 
Minimum 0.00038 
Maximum 190 
Mean 10.00267 
Median 0.00169 
Standard Deviation 43.58834 
Variance 1899.944 
Coefficient of Variation 4.357669 
Skewness 4.358899 

Gamma Statistics 
ktiat 0.10027 
k star (bias corrected) 0.119525 
Theta hat 99.75766 
Theta star 83.6866 
nuhat 3.810249 
nu star 4.541964 
Approx.Chi Square Value (.05) 0.946419 
Adjusted Level of Significance 0.03687 
Adjusted Chi Square Value 0.814681 

Log-transformed Statistics 
Minimum of log data -7.875339 
Maximum of log data 5.247024 
Mean of log data -5.793725 
Standard Deviation of log data 2.856001 
Variance of log data 8.156741 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data not normal at 5% significance ievel 

0.244063 
0.901 

95% UCL (Assuming Normai Distribution) 
Student's-t UCL 27.34305 

Gamma Distribution Test 
A-D Test Statistic 5.951991 
A-D 5% Criticai Vaiue 0.924869 
K-S Test Statistic 0.515469 
K-S 5% Critical Value 0.22355 
Data do not follow gamma distribution 
at 5% significance ievei 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 48.00388 
Adjusted Gamma UCL 55.76636 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.572881 
Shapiro-Wiik 5% Critical Value 0.901 
Data not lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 9.275006 
95% Chebyshev (MVUE) UCL 0.374155 
97.5% Chebyshev (MVUE) UCL 0.49891 
99% Chebyshev (MVUE) UCL 0.743968 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean. Sd) UCL 

95% Non-parametric UCLs 
CLT UCL 26.45097 
Adj-CLT UCL (Adjusted for skewness) 37.13595 
Mod-t UCL (Adjusted for skewness) 29.00969 
Jackknife UCL 27.34305 
Standard Bootstrap UCL 25.91683 
Bootstrap-t UCL 206774.1 
Hail's Bootstrap UCL 130184.4 
Percentile Bootstrap UCL 30.00173 
BCA Bootstrap UCL 40.0031 
95% Chebyshev (Mean, Sd) UCL 53.59102 
97.5% Chebyshev (Mean. Sd) UCL 72.45173 
99% Chebyshev (Mean. Sd) UCL 109.4999 



Block A - Surface Soil Variable: Vanadium 

Raw Statistics 
Number of Vaiid Samples 15 
Number of Unique Samples 15 
Minimum 14.8 
Maximum 85.2 
Mean 29.26 
Median 21.9 
Standard Deviation 18.43494 
Variance 339.8469 
Coefficient of Variation 0.630039 
Skewness 2.235465 

Gamma Statistics 
khat 3.923918 
k star (bias corrected) 3.183579 
Theta hat 7.456833 
Theta star 9.190915 
nuhat 117.7175 
nu star 95.50736 
Approx.Chi Square Value (.05) 73.96244 
Adjusted Level of Significance 0.03235 
Adjusted Chi Square Value 71.63044 

Log-transformed Statistics 
Minimum of log data 2.694627 
Maximum of log data 4.445001 
Mean of log data 3.24342 
Standard Deviation of log data 0.498673 
Variance of log data 0.248675 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.745955 
0.881 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 37.64362 

Gamma Distribution Test 
A-D Test Statistic 0.678222 
A-D 5% Critical Value 0.740371 
K-S Test Statistic 0.181109 
K-S 5% Critical Value 0.222606 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 37.78331 
Adjusted Gamma UCL 39.01338 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.906306 
Shapiro-Wilk 5% Critical Value 0.881 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 38.21326 
95% Chebyshev (MVUE) UCL 45.36641 
97.5% Chebyshev (MVUE) UCL 52.55631 
99% Chebyshev (MVUE) UCL 66.67949 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 37.08931 
Adj-CLT UCL (Adjusted for skewness) 40.02492 
Mod-t UCL (Adjusted for skewness) 38.10152 
Jackknife UCL 37.64362 
Standard Bootstrap UCL 36.79588 
Bootstrap-t UCL 44.1383 
Hall's Bootstrap UCL 71.31774 
Percentile Bootstrap UCL 36.68667 
BCA Bootstrap UCL 40.66 
95% Chebyshev (Mean, Sd) UCL 50.00784 
97.5% Chebyshev (Mean, Sd) UCL 58.98544 
99% Chebyshev (Mean, Sd) UCL 76.62021 



General UCL StadBdcs for Full Dtrta SelB 

User Selected OpUone 

From File J;\lndLSe(vlcfltf»rolect FlleeWKSteol (see Rem-Eng POO)\HamlMon. Ohlo\HHRA\EPC8\Surface SollWroUCL flled> 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

Aluminum (aoc 13) 

General SlallBtlcB 

Number of Valid Observations 27 Number of Distinct Obsenratlons 25 

Raw 

Minimum 4920 

Maximum 36100 

Mean 12181 

Median 12600 

SD 6901 

Coefficient of Variation 0.567 

Skewness 1.675 

Log-tranalbrmedSialledca 

Minimum of Log Data 8.501 

Maximum of Log Data 10.49 

Mean of log Data 9.274 

SDoflog Data 0.519 

Relevant UCLStadafice 

Normal DIalrlbutlon Test 

Shapiro Wllk Test Statistic 0.846 

Shapiro Wllk Critical Value 0.923 

Data not Noimal at 5% Significance Level 

Lognomial Dlatitbutton Teat 

Shapiro Wllk Test Statistic 0.948 

Shapiro Wllk Crttical Value 0.923 

Data appear Lognonnal at 5% Slgnlllcance Level 

Aaauming Normal OtaUbutlan 

95% Student%-t UCL 14446 

95% UCLa (Aciuated (br Skawmeaa) 

95%AdJuste(FCLTUCL 14823 

95%Modlfied-tUCL 14518 

Aaauming Lognoimal DiaMbuttan 

95% H.UCL 14894 

95% Chebyshev (MVUE) UCL 17649 

97.5% Chebyshev (MVUE) UCL 20038 

99% Chebyshev (MVUE) UCL 24732 

Gamma DMfibuUon Teat 

k star (bias corrected) 3.488 

Theta Star 3492 

nu star 188.4 

Approximate Chi Square Value (.05) 157.6 

Adjusted Level of Significance 0.0401 

Adjusted Chi Square Value 155.8 

AnderaonrDarlIng Test Statistic 0.597 

Anderson43artlng 5% Critical Value 0.749 

KdmogorovSmlmov Test Statistic 0.142 

Kdmogiirov-Smlmov 5% Crttical Value 0.169 

Data appear Gamma DIaMbulad at 5% Slgnlflcartoe Level 

Aaauming Gamma Dtstrtbutkxi 

95% Approodmate Gamma UCL 14558 

95% Adjusted Gamma UCL 14725 

Data DMribufion 

Data appear Gamma Dlatrtbutsd at 5% SIgnfilcanoe Level 

Nonpars metric Statistics 

95%CLTUCL 14366 

95% Jackknfie UCL 14446 

95% Standard Bootstrap UCL 14317 

95%.Bootstrap-tUCL 15175 

95% Halt's Bootstrap UCL 15896 

95% Percentile Bootstrap UCL 14410 

95% BCA Bootstrap UCL 15035 

95% Cheby8hev(Mean, Sd) UCL 17971 

97.5% Chebyshev(Mean. Sd) UCL 20476 

99% Chebyshev(Meen, Sd) UCL 25396 

PolenilalUCLtoUae Use 95% Approximate Gamma UCL 14558 



Araflnlc(aoc13) 

General StaUaUcB 

Number of Valid Obaervatlons 27 Number of Distinct Observations 26 

RawStalMcB 

Minimum 0.178 

Maximum 14.8 

Mean 7.238 

Median 8.9 

SD 2.975 

Coefficient of VartaUon 0.411 

Skewness 0.291 

Loo-tranafonned SledeUus 

Minimum of Log Data -1.728 

Maximum of Log Data 2.895 

Mean of log Data 1.821 

SD of log Data 0.788 

Relevant UCLStadsdcs 

NonnBlDlslrlbiillanTeet 

Shaplio Wllk Test StaUstIc 0.971 

StiapliD Wllk Criflcal Value 0.923 

Data appear Nomial at 5% SIgnlllcance Level 

Lognannal Dlatrlbutlan Teat 

Shapiro Wllk Test Statistic 0.818 

Shapiro Wllk Critical Value 0.923 

Data not Lognormal at 5% SIgnlllcance Level 

Assumlno Normal Dtslributlan 

95% Studenfs-t UCL 8.215 

95% UCLe (Adjusted tar Skmwiess) 

95% Adjusted^LT UCL 8.214 

95%ModlliedTtUCL8.22 

Assuming Lognoimal Dlslrlbutton 

95%H-UCL 11.88 

95% Chebyshev (MVUE) UCL 14.32 

97.5% Chebyshev (MVUE) UCL 18.92 

99% Chebyshev (MVUE) UCL 22.03 

Gamma DIstributlan Test 

k star (bias corrected) 2.973 

Theta Star 2.434 

nu star 180.8 

Approximate Chi Square Value (.05) 132.3 

Adjusted Level of Significance 0.0401 

Adjusted Chi Square Value 130.8 

Anderson-Darling Test Statistic 1.334 

Anderson-Darilhg 5% CriUcal Value 0.751 

Kdmogorov-Smlmov Test Statistic 0.217 

Kolmogorov^mlmov 5% CriUcai Value 0.189 

Data not Gamma Dtstrbuted at 5% SIgnlllcsnoe Level 

Assumlhg Gariima DMributlon 

95% Approximate Gamma UCL 8.787 

95% Adjusted Gamma UCL 8.897 

Data Dlatrlbutlan 

Data appear Normal at 5% Sfgnlflcance Level 

Nor parametric Statistics 

95% CLT UCL 8.18 

95% Jackknlta UCL 8.215 

95% Standard Bootstrap UCL 8.157 

95%Boot8trap-tUCL 8.277 

95% Hall's Bootstrap UCL 8.298 

95% Percentile Bootstrap UCL 8.175 

95% BCA Bootstrap UCL 8.134 

95% Chebyshev(Mean, Sd) UCL 9.734 

97.5% Chetiyshev(Mean. Sd) UCL 10.81 

99% Chebyshev(Mean. Sd) UCL 12.94 

PotanllalUCLtoUsa Use 95% Studenfs-t UCL 8.215 



ChiDmlum (total) (aoc 13) 

Qenaial Slatlalica 

Numlwr of Valid Obsefvatlons 27 Number of Distinct Observations 25 

RawStattadca Log^ianafuiiiiaU Statlatica 

Minimum 5.65 Minimum of Log Data 1.732 

Maximum 28.1 Maximum of Log Data 3.336 

Mean 17.26 Mean of log Data 2.791 

Median 16.2 SD of log Data 0.362 

SD 5.654 

Coefficient of Variation 0.328 

Skewness 0.212 

FtelevanlUCLStatMlcs 

Normal DMributlan Teat LognormM DIatilbutlan Teat 

Shapiro Wllk Test StatlsUc 0.968 Shapiro Wllk Test Statistic 0.946 

Shapiro Wllk Critical Value 0.923 Shapiro Wilk Critical Value 0.923 

Data appear Nonnal at 5% Significance Level Data appear Lognonnal at 5% Significance Laval 

Aaaumlng Normal Dlsblbutlan Aaaumlng Lognoimal Dlstrtbutton 

95% Student's-t UCL 19.12 95% H-UCL 19.83 

95% UCLa (Adjusted fbr Skawmasa) 95% Chebyshav (MVUE) UCL 22.75 

95%AdJusted-CLTUCL 19.1 97.5% Chebyshev (MVUE) UCL 25.08 

95%Modlfled-tUCL 19.13 99% Chebyshav (MVUE) UCL 29.66 

Gamma DIstitbutlan Teat Data Dlatrtbutlon 

k star (bias conected) 7.858 Data appear Normal at 5% StgnHlcanoa Level 

ThetaStar 2.197 

nu star 424.4 

Approxlmata Chi Square Value (.05) 377.6 NonparametrtcStatiatlcs 

Adjusted Level of Significance 0.0401 95% CLT UCL 19.05 

Adjusted Chi Square Value 374.8 95%JackknlfbUCL 19.12 

95% Standard Bootstrap UCL 19.05 

Anderson-Darting Test Statistic 0.29 95%Bootslrap-tUCL 19.13 

Anderson-Darting 5% Critical Vaiue 0.744 95% Hall's Bootstrap UCL 19.04 

Kolmogorov-Smlmov Test Statistic 0.0974 95% Percentile Bootstrap UCL 19.09 

KolmogorovrSmimov 5% Critical Value 0.168 95% BCA Bootstrap UCL 19.05 

Data appear Gamma DIatilbuted at 5% Significance Leval 95% Chebyshev(Mean. Sd) UCL 22.01 

97.5% Chebyshev(Mean. Sd) UCL 24.06 

Aaaumlng Gamma Dlstrtbutton 99% Chebyshev(Mean. Sd) UCL 28.09 

95% Approximate Gamma UCL 19.4 

95% Adjusted Gamma UCL 19.55 

PotantlalUCLtoUaa Usa 95% Studenfs4 UCL 19.12 



Iran(80c13) 

QaneialSMIallcs 

Number of Valid ObservaUons 27 Number of Distinct Observations 25 

Raw Statistics 

Minimum 2200 

Maximum 185000 

Mean 22602 

Median 15000 

SD 33010 

Coefficient of Variation 1.46 

Skewness 4.92 

LoiHiBnilbnned Statlallci 

Minimum of Log Data 7.696 

Maximum of Log Data 12.13 

Mean of log Data 9.706 

SD of log Data 0.685 

RelavantUCL 

NonnalDlstribiitfonTesl 

Shapiro Wllk Test StatlsUc 0.353 

Shapiro Wllk Criilcal Value 0.923 

Data not Normal at 5% Significance Level 

Lognomial Dlatrlbullon Taat 

Shapiro Wllk Test Statistic 0.783 

Shapiro Wllk GrfUcal Value 0.923 

Data not Logncrmal at 5% Significance Level 

Assuming Noimal DWributlon 

95% Student's^ UCL 33437 

95% UCLa (Adjuatad for Skmvneaa) 

95% Adjusted-CLT UCL 39479 

95% ModWed-tUCL 34440 

Aaaumlng Lognoimal Dlatilbutlcn 

95% H-UCL 27559 

95% Chebyshev (MVUE) UCL 33211 

97.5% Chebyshev (MVUE) UCL 38698 

99% Chebyshev (MVUE) UCL 49477 

Gamma DMIbutlan Teat 

k star (bias corrected) 1.544 

Theta Star 14641 

nu star 83.36 

Approximate Chi Square Value (.05) 63.32 

Adjusted Level of Significance 0.0401 

Adjusted Chi Square Value 62.2 

Andef8on4}arllng Test Statistic 3.156 

Anderson-Darling 5% Critical Value 0.76 

Kolmogorov-Smlmov Test Statistic 0.248 

Kotmogorov-Smlmov 5% Critical Value 0.171 

Data not Gamma DIatrlbutad at 5% Slgmncanca Laval 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 29756 

95% Adjusted Gamma UCL 30290 

Data DMilbulian 

Data do not follow a Dtaoamable Dbtribufion (0.05) 

Nonpaiametdc Statistics 

95% CLT UCL 33051 

95% Jackknifa UCL 33437 

95% Standard Bootstrap UCL 32557 

95% Bootstrap-t UCL 67710 

95% Hall's Bootstrap UCL 76642 

95% Percentile Bootstrap UCL 34933 

95% BCA Bootstrap UCL 42306 

95% Chebyshev(Mean. Sd) UCL 50293 

97.5% Chet)yShev(Mean. Sd) UCL 62274 

99% Chebyshev(Mean. Sd) UCL 85810 

Potential UCL to Use Use 95% Chebyshev (Mean. Sd) UCL 50293 



L8ad(aoc13) 

Qenaral StadaUca 

Number of Valid Observations 27 Number of Distinct Observations 26 

RawStattailcB 

Minimum 1.53 

Maximum 464 

Mean 53.95 

Median 20.3 

SD 105;3 

Coefficient of Variation 1.952 

SKewmess 3.327 

LoiHranalbnned StaUeilcB 

Minimum of Log Data 0.425 

Maximum of Log Data 6.14 

Mean of log Data 3.193 

SDoflogDeta 1,11 

Relevant UCLStadslIca 

NmnalDlBtrlbiitlonTaet 

Stiaplro Wllk Test Statistic 0.449 

Sttapiro Wllk Crtllcal Value 0.923 

Deta not Normal at 5% SIgnMcance Level 

Lpgnotmel Dlablbutlan Teet 

Shapiro Wllk Test Statistic 0.874 

Shapiro Wllk Critical Value 0.923 

Data not lognotmal at 5% SIgnlllcanca Laval 

Assuming Normal DIslilfaiitlan 

95% Studem's-t UCL 88.52 

95% UCLs (Adjusted for Skawnaee) 

95% AdJusted-CLT UCL 101.2 

95% ModlfierH UCL 90.68 

Assuming Lognotmal Dlablbutlan 

95% H-UCL 79.55 

95% Chebyshev (MVUE) UCL 90.83 

97.5% Chebyshev (MVUE) UCL 111.3 

99% Chebyshev (MVUE) UCL 151.5 

Qamma Distribution Test 

k star (bias corrected) 0.694 

Theta Star 77.77 

nu star 37.46 

Approximate Chi Square Value (.05) 24.45 

Adjusted Level of Significance 0.0401 

Adjuslad Chi Square Value 23.78 

Anderson-Darling Test Statistic 3.1 

Anderson-Darling 5% Critical Value 0.784 

Kolmogorov-SmlmovTestStatlsilc 0.295 

KolmogorovrSmlmov 5% Critical Value 0.175 

Data not Qamma DMrlbuted at 5% Signlflcance Level 

AMumIng Gtamma Olablbutlon 

95% Approximate Gamma UCL 82.67 

95% Adjusted Gamma UCL 85.01 

DataDMilbutlan 

Data donotfollawa DIacemeble DIstiibutian (0.05) 

Nonparametric StaiMlcs 

95% CLT UCL 87.29 

95%JackknlfaUCL 88.52 

95% Standard Bootstrap UCL 87.14 

95% Bootsbap-t UCL 200.3 

95% Hall's Bootsbap UCL 209.5 

95% PercenUle Bootstrap UCL 90.61 

95% BCA Bootsbap UCL 109.7 

95% Chebyahev(Mean. Sd) UCL 142.3 

97.5% Chebyshev(Mean. Sd) UCL 180.5 

99% Chebyshev(Mean, Sd) UCL 255.6 

PmanaalUCLtoUee Use 99% Chebyshev (Mean. Sd) UCL 255.6 



Mangan8a6(aoc13) 

Qanaral SMIBUCS 

Number of Valid ObseivaUons 27 Number of DIsUnct Observations 27 

RawSlalMlcs 

Minimum 318 

Maximum 4200 

Mean 991.6 

Median 755 

SD 871.5 

Coefficient of Variation 0.879 

SKewnass 2.258 

Los^ranatoimed StadBUcs 

Minimum of Log Data 5.762 

Maximum of Log Data 8.343 

Mean of log Data 6.632 

SD of log Data 0.703 

RelevBntUCLSiatlBilCB 

NotmalDlBlilbutlanTeBt 

Shapiro Wllk Test Statistic 0.734 

Shapiro Wllk CrtUcal Value 0.923 

Data not Noimal at 5% Slgnlflcanoe Level 

Lognomial Dtalrlbutlan Teal 

Shapiro Wllk Test StaUstIc 0.917 

Shapiro Wllk Critical Value 0.923 

Data not LognonnaJ at 5% Significance Level 

Aaaumlng Noimal DMilbiitlon 

95%Student's4UCL 1278 

95% UCLB (Adjualad fbr SkevwiaaB) 

95% Adjusted-CLT UCL 1345 

95%ModHled-tUCL 1290 

Aaaumlng Lognoimal Dlablbullon 

95%H-UCL1303 

95% Chebyshev (MVUE) UCL 1572 

97.5% Chebyshev (MVUE) UCL 1836 

99% Chebyshev (MVUE) UCL 2355 

Gamma DWributhm Test 

k star (bias corrected) 1.821 

Theta Star 544.4 

nu star 98.35 

Approximate Chi Square Value (.05) 76.47 

Adjusted Level of Significance 0.0401 

Adjusled Chi Square Value 75.24 

AndersorvOartIng Test Statistic 1.165 

Anderson-Darling 5% CrtUcal Value 0.756 

Kdmogorov-SmlmovTestStaUsUc 0.179 

Koimogorov-Smlmov 5% CrIOcal Value 0.17 

Data not Gamma Olatilbuted at 5% SlgnHlcanoa Level 

Aaaumlng Gamma Olaiitaitlon 

95% Approximate Gamma UCL 1275 

95% Adjusted Gamma UCL 1296 

Data Distribution 

Data do not follow a DIaoamable DMitbuUon (0.05) 

Nonparamelrtc StaUsUca 

95% CLT UCL 1267 

95% JackknlfeUCL 1278 

95% Standard Bootstrap UCL 1265 

95%Bootslrep-tUCL 1427 

95% Hall's Bootstrap UCL 1479 

95% PertenUle Bootstrap UCL 1271 

95% BCA Bootstrap UCL 1365 

95% Chebyshev(Mean. Sd) UCL 1723 

97.5% Chebyshev(Meah, Sd) UCL 2039 

99% Chebyshev(Mean. Sd) UCL 2660 

PatamialUCLtoUae Use 95% Chebyshev (Mean, Sd) UCL 1723 



Vanadium (aoc 13) 

Qaneral StaUallca 

Number of Valid Observations 27 Number of Distinct Observations 27 

RawSialiallcs 

Minimum 5.24 

Maximum 45 

Mean 22.36 

Median 18.1 

SD 10.25 

Coefficient of Variation 0.458 

I 0.771 

Las-banalbnnad Stadallcs 

Minimum of Log Data 1.656 

Maximum of Log Data 3.807 

Mean of log Data 3.002 

SD of log Data 0.484 

RetovamUCLStatMIca 

Noimal Distribution Teat 

Shapiro Wllk Test Statistic 0.925 

Shapiro Wl|k CrtUcal Value 0.923 

Data appear Nonnal at 5% Significance Level 

Lognonnal DIatrlbuilon Teat 

Shapiro Wllk Test Statistic 0.955 

Shapiro Wllk CrIUcal Value 0.923 

Data appear Lognormal at 5% Slgnlficanca Laval 

Assuming Nonnal Distribution 

95% Studenra-t UCL 25.72 

95% UCLs (Adjusted for Skewness) 

95% AdjusterH^LT UCL 25.92 

95% Modlfled-t UCL 25.77 

Assuming Lognonnal DIatrtbutlon 

95% H-UCL 27.19 

95% Chebyshev (MVUE) UCL 32.03 

97.5% Chebyshev (MVUE) UCL 36.14 

99% Chebyshev (MVUE) UCL 44.22 

Qamma DMribuUon Test 

k star (bias corrected) 4.394 

Theta Star 5.089 

nu star 237.3 

Approximate Chi Square Value (.05) 202.6 

Adjusted Level of Significance 0.0401 

Adjusted Chi Square Value 200.6 

Anderson-Darting Test Statistic 0.428 

Anderson-Darting 5% Critical Value 0.748 

Kdmogorov-SmlmovTest Statistic 0.136 

Kdmogorov-Smlmov 5% Critical Value 0.169 

Data appear Gamma DUrtbuted at 5% Significance Laval 

Aaaumlng Gamma DIatrlbutlan 

95% Approximate Gamma UCL 26.18 

95% Adjusted Gamma UCL 26.45 

Data Distribution 

Data appear Nonnal at 5% Slgnlficanca Laval 

Nonparamatrtc Statistics 

95% CLT UCL 25.6 

95% Jackknife UCL 25.72 

95% Standard Bootstrap UCL 25.66 

95% Bootstrap^ UCL 26.2 

95% Hall's Bootstrap UCL 26.1 

95% Percentile Bootstrap UCL 25.67 

95% BCA Bootstrap UCL 25.79 

95% Chebyshev(Mean. Sd) UCL 30.96 

97.5% Chebyshev(Mean. Sd) UCL 34.68 

99% Chebyshav(Meen, Sd) UCL 41.99 

Potential UCL to Use Use 95% Studenrs-t UCL 25.72 



QMililUaSMrtGifvMi SMirftti NonOMcto 

UatrSriMUdOpdOM 

From FHe J.AIndl_SeivicflU>rDject FOeriAKSteel (we RenvCng POOf^miHon, OhhWHRAIEPCdeurfaoe SoinProUCL filet 

FunPredtion OFF 

Confidence Coeffident 95% 

Number of Boowrap Operations 2000 

MiHiy«n«pliOMtano(iMl3) 

Number of Villd Deli 

Number of Diidncl Deieciod Data 

27 

11 

Number of Detectad Date 11 

NumberofNoivOetedData 16 

ParcantNorvOelads 59.26% 

Minimum 

Maximum DeiacM 

MeanofDaiectad 

SOofDetecM 

Minimum Non-Datact 

Madmum NofvOetect 

0.06 

8 

0.715 

1.785 

0.37 

3.9 

Minimum Detected -2.813 

Maximum Detectad 1.792 

Mean of Detected -1.741 

SDofDetected 1.428 

Minimum NoivDetect -0.994 

Maximum Non4>ated 1.361 

Note: Data h a DU • Uw of KM Method is racemmended 

For an methods (except KM, DU2, and ROS Melhoda), 

Obwivaiions < LarBost NO era mated as NDs 

Number traated as NbivOetad 28 

1 

Single DL NoivOeiect Parcantage 98.30% 

Nonnd Dbbttadtan Tasledh Dalaclad VBhiea (My 

ShaphoWIlk Test Statistic 

5% Shapiro wak Critical Value 

OaianaiNennalal5%8 

ua 

0.426 

0.85 

Lognemial DWribudsn TastoMi Daisciad VMuaa Only 

Shapiro WlkTastStatisec 

5% Shapiro VWk Critical Value 

Data not Lognomal at 5% SlgnMcanoa Laval 

0.761 

0.85 

OU2Substituilon Method 

Mean 

SD 

95%DU2(t)UCL 

0.538 

1.164 

0.92 

UonoimaiDIMifllon 

DL/2 Substitution Method 

Mean 

SD 

95% H^tat(DU2}Ua 

-1.446 

1.088 

1.317 

Maximum Uhaiihood Eslimate(MLE) Method 

ML£ madiod Idled IB oenvsraa pnpaily 

N/A Log ROS Method 

MaanlnLogScele -2.083 

SDInLiigSwIe 1.014 

Maen In Oilgtnal Scale 0.36 

SD in Original Scale 1.136 

95% ParcantOe Bootstrap UCL 0.785 

95% BCA Bootstrap UCL 1.044 

TaslMhDiiaciadValiiaaOnly 

k star (bias corrected) 0J94 

ThetaStar 1.816 

nu star 8.663 

da DIsMbita TastMh Daiactad Vahaa (My 

a do not Mow a DISGMiaHa DIsMbuOon (a06) 

DatsnaiC 

A-D Test Statistic 

5% A43 Critical Value 

K^testStadsilc 

5% K-S Critical Value 

dal6%agnlBcaiicaLMl 

1.813 . 

0.789 

0.789 

0.27 

Qamma ROS StadsOcs using Exbapoiated Data 

MMmum 0.06 

Mardmum 6 

Mean 0.682 

MecRan 0.547 

SD 1.131 

kslar 0.814 

Thatastar 0.837 

Nustar 43.97 

APPCM2 29.77 

96% Qamma Appniximaia UCL 1.008 

95% Adjusted Gamma ua 1.033 

Kaplan4yleier(KM) Method 

SE of Mean 

95% KM (t) UCL 

05%KM(z)Ua 

9S%KM(jackknlfa)UCL 

95%KM(bootdrapt}Ua 

95% KM (BCA) UCL 

95% KM (Percentile Bootsmp) UCL 

95%KM(Chebyshav)UCL 

973% KM (Chebyshev) UCL 

98%KM(ChebyBhav)UCL 

PotsnlUUCUlDUaa 

96% KM (BCA) UCL 

0.35 

1.118 

0.226 

0.736 

0.722 

0.725 

3.245 

0.801 

0.779 

1.336 

1.762 

2.599 

0.801 

NdiKDlAlBiioiae 



G13) 

NumlMr of Valid Data 

Numbor of Dlitlnci Dotodad Data 

27 

25 

NumbarofDetadadData • 25 

NumbarofNoMTatadData 2 

ParcontNon4)8tads 7.41% 

Minimum Daiaded 

Maximum Dataded 

MaanofDatoctad 

SDofDeieded 

Minimum Non-Datad 

Maximum Non-Dated 

0.066 

45.5 

5.073 

10.74 

0.30 

0.41 

MMmumDatodad -2.718 

Maximum Datsdad 3.B18 

MaanofDetadad -0.205 

SD of Dataded 1.949 

Minimum NoivOetad -0.042 

Maximum NonOatad -0 J92 

a DU - Uaa of KM Method ii n Note: Data havi 

For all malhoda (axoapt KM, DU2, and R08 Methods), 

Obaanrations < Ljioast ND are traatad as NDi 

Number treated as NoivOatad 14 

Number treated as Dataded 13 

Singla DL Non^Mad Parcantaoa 51.65% 

Nonnal Olalribudin Tasi wOh Diledsd Valuao Only 

ShapireWilkTastStalMIc 

5% Shapiro Wilk Critical Valua 

Dala not Nonnal at S% agnOGBnce LMd 

uaa 

0.535 

0.918 

Loonennai DMrtbtrfan TaM uMi Datadad VMias Only 

Shapiro WDk Test Statistic 

5% Shapbo WUk Critical Valua 

Data not Lognonaal at S% agnOcanoa Laval 

0.917 

0.918 

Aa ho Nat 

DU28ubsltluiion Method 

Mean 

SD 
95%DU2(l)Ua 

4.712 

10.4 

6.125 

DLy2 Substitution Matiiod 

05% H-Stal(DLa)Ua 

-0.309 

1.91 

19.75 

Maidmum Ukaihood Eslirnata(ML£) Mothod 

MLEyWdaanaoaflvamaan 

LogROS Method 

Meanin Log Scale -0.316 

SD In Log Scale 1.015 

Mean in Original Scale 4.711 

SD in Original Scale ia4 

95% Percantiia Bootstrap UCL 8.274 

95% BCA Bootstrap UCL 9.103 

Data DhMbtdon Taalaiffi Dataded VdkM Only 

k star (bias conactad) 0.348 Data do nd fbOovv a DiMMiiaUto DMidon 

Thata Star 14.58 

nu star 17.4 

AO Test Statistic 1.845 NonparamaMenadstica 

S%AOCrillcaiValua 0.837 KaptsivMaiBr (KM) Method 

K-S Test Statistic 0.837 Mean 4.711 

5% K-S Critical Vakia 0.188 SD 10.2 

ta not Qanuna DiMAulBd at 5% ttgnHcnca Laval SE of Mean 2.004 

95%KM(l)Ua 8.120 

Aasimiing Qamma DMutiim 95%KM(z)Ua 8.007 

Gamma ROS Statistics using Extrapdatad Data 96% KM (jackknllis) UCL 8.123 

Minimum 1E-00 05% KM (bootstrap t) UCL 11.05 

Maxlinum 45.5 05% KM (BCA) UCL 8.31 

Mean 4.607 05% KM (PafcantHa Bootsbip) ua 8.052 

Median 0.39 95%KM(Chabyshav)Ua 13.45 

SD 10.4 97.5%KM(Chabyshov)Ua 17J3 

kstar 0.221 90%KM(Chebyahav)Ua 24.65 

Thata star 21.21 

Nustar 11.96 PalMOBlUCUlDUBa 

AppChD 5.109 00%KM(Chebyshav)Ua 24.65 

10.8 

95% Adjusted Gamma ua 11.43 

NotKDlAionotaiBca 



BIS) 

Number Of ViHdDali 

Number of DIrtnct Delected Dele 

27 

24 

Number of Detected Data 25 

Number of NoitOetect Data 2 

Percent NofvOetecu 7.41% 

Rear 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SP of Detected 

Minimum Non-Detect 

Maximum Nor>Oetect 

41.35 

4.703 

0.535 

0.30 

0.41 

Minimum Deteded -2.688 

Maximum Detected 3.722 

Mean of Detected -0.218 

SDofDetected 1.014 

Minimum Non4)e1ect -0.942 

Maximum NoaOetect -0.802 

Note: Data have muUple OU - Uae of KM Method ie recommendad 

For aU mettUMli (except KM, OLA and ROS Methods), 

Observations < Largest ND amtmated as NDs 

dasNonOetect 

Number treeted as Detected 

smgle DL NoiHMect Pementage 

14 
13 

51.85% 

Normal DlibMon ToM vMi DatacM Vriues Oi^ 

Shapiro Wllk Test Statistic 

5% Shapiro wnk Crftical Value 

Data not Nonnal at 5% 8lv4BGanee Laval 

ua 

0.553 

0.018 

LooMnMiDMbuOan TeatodOi Datadad Vahiea Only 

Shapiro WUIt Test Statistic 

5% Shapiro Wllk CrWcal Value 

Data nol Lo^ioniiM at 6% SiyiMcanea Level 

0.011 

0.018 

ho Net 
DU2 Substitution Method 

Mean 

SD 

05%DU20)UCL 

4.37 

0.335 

7.434 

Aasumbio loononnal DIsbMon 

DU2 Substitution Method 

05% hi-Stet(DU2)Ua 

•0.321 

1.870 

17.40 

Meximuffl UkaiilMod Esflmate(MLE) Method 

ML£yWds a negative mean 

Log ROS Method 

Mean in Log Scale -0.322 

SD In Log Scale 1.878 

Mean in Origpnal Scale 4.380 

SO in Original Scale 0.335 

95% Percentile Bootstiepua 7.842 

05% BCA Bootstrap UCL 8.566 

Gmm OtsMbutian Teat v«i DaMad VMuaa Orriy 

k star (bias corrected) 0.358 

ThetaStar 13.14 

nuatar 17.89 

lettvdtii Datadad VMuaa (My 

a OlBoamable DWIiiidon (a06) 

A43 Test Statistic 

5% AO Critical Value 

ICB Test Statistic 

5% KO Critical Value 

OidrfbidBdd6%a Data not Qafflma 

AasiaiihgQamniaC 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

kstar 

Theta star 

Nuatar 

AppChQ 

05% Gamma Approximate UCL 

05% Adjusted Gamma UCL 

1.9 

0.835 

0J35 

0.188 

1E-00 

41.35 

4.355 

a33 

0.342 

0.225 

19.37 

12.14 

5.32 

0.038 

10.51 

KapiatMy|eier(KM)Mott)od 

Mean 4J80 

SO 0.101 

SE of Mean 1.700 

95% KM (t) UCL 7.438 

05% KM (z) UCL 7.328 

95%KM(|BCkknifa)UCL 7.433 

05% KM (bootstrap t) UCL 10.60 

05% KM (BCA) UCL 7.888 

05% KM (Percentile Bootstrap) UCL 7.670 

95%kM(Chebyshov)Ua 12.21 

97.5% KM (Chebyshov) UCL 15.81 

08%KM(Chebyshev)UCL 22.27 

UCUtoUie 

00%KM(Ghoby«hov)UCL 22.27 

NoidOlAlBnalaa 



CIS) 

NotaiDatit 

Number Of ValMDita 27 Number of Detected Date 25 

Number of Dtiflnct Detected Date 24 Number of NoivOetect Date 2 

Percent NorHDetacte 7.41% 

RawSteMICi 

Minimum Datectad 0.066 Minimum Deiactad -2.718 

Maidmum Datected 34.6 Maidmum Detected 3.55 

Meanol Detected 4.163 Mean of Detected -0.3 

SD of Detected 8.351 SD of Detected 1.9 

Minimum NonMect 0.39 Minimum Non-Detect -0.942 

Maximum Non-Oetoct 0.41 Maximum NbnOeted -0202 

da (except KM^ DU2, and ROS Meihodi), 

1^ 

13 

1 < Largest ND are tieated as NDa Single DL NorvOetect Percentage 51.85% 

uasteiwic 
nmai DbMbudan Test aAi Detodad Vabies Only Legnemial OWribiiaQn Teal wHi Detected Vahias Only 

Shapiro WBk Test Statistic 0.562 Shapiro WBk Test Statistic 0.916 

5% Shapiro VWlk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918 

Date net Nonnal al 6% SlpiUcanee Level Date not LognannM at 6% aonncana UvM 

Asaumkig iJiOMnnal Otetribullon 

DU2 Substitution Method DU2Substitutton Method 

Mean 3.869 Mean -0.397 

SD 8.093 SD 1.859 

95%DU2(t)UCL 6.525 05% hi^t(DU2)UCL 15.41 

Maidmum UkeGhood Estiinate(ML£) Method WA Log ROS Method 

MLEyWdaaneaattvemean Mean in Log Scale -0.404 

SD in Log Scale 1.883 

Mean in Original Scale 3.868 

SO In Original Scate 8.003 

95% Percentile Bootstrap UCL 6.474 

95% BCA Bootstrap UCL 7.672 

mma Dlsbtaidon Teal wIBi Detected Vabea Only Date DteMbuion Test wHi Detected Valiiea Oldy 

k star (bias corrected) 0.364 Date do Ml fallow a Dtecamabia DIstibulon (IL06) 

TheteStar 11.42 

nu star 18.22 

frO Test Statistic 1.803 NonparamaUcSlaltalca 

5% A4> Critical Value 0.833 Kaplaii4Meter(KM)Mathod 

K-S Test Statistic 0J33 Mean 3.867 

5% Critical Value 0.187 SD 7.942 

a nbl Qamnu DIsMbuted al 6% SIpillcanoa Laval SE of Mean 1.56 

95% KM(l)Ua 6.528 

Asauntag Qamma DIMuBon 95% KM (z) UCL 6L433 

Gamma ROS Statistics using EjJiapolated Data 96%KM0ackknite)ua 6.524 

Minimum 1E4)g 95%KM(bootelrapl}Ua 9256 

Maximum 34.8 95% KM (BCA) UCL 6.571 

Mean 3.854 95% KM (Perceniie Bootstrap) UCL 6.628 

Median 0.32 95%KM(Chcbyahev)UCL 10.67 

SD 8.1 97.5% KM (Chebyshev) UCL 13.61 

kster 0.227 09%KM(Chebyshev)UCL 19.30 

TheteStar 16.95 

Nustar 12.28 PotenUUCUtoUaa 

AppChO 5.408 90% KM (Chebyshev) UCL 19.39 

95% Gamma Appraximata UCL 8.747 

95% Adjusted Gamma UCL 9242 

NolKOlAliiialan 



• (MClS) 

Nwmber of Valid Data 

Number of Olsttnct Datadad Data 

27 

24 

NumbarofDatactedData 25 

Number of NonOotact Data 2 

ParcantNorvOatacta 7.41% 

MMfflum Datactad 

MBKlmumDatactad 

Mean of Datadad 

SO of Datadad 

Minimum Non4>ated 

MudmumNon4)atad 

0.066 

38.85 

4.358 

9.116 

0.39 

0.41 

Minimum Datadad -2.718 

Maidmum Datadad 3.66 

Mean of Datadad -0.289 

SD of Datadad 1.893 

Minimum NorvDatad -0.942 

Maidmum NoivDatad -0.892 

Note: Data hava muitipia DU - Use of KM Method ia lacommanded 

For ali methods (except KM, DU2, and R08 Mathods), 

Observations < Laroast ND are treated as NDs 

Number treated as Non-Dated 

Singia DLNoivOaiedParc 

14 

13 

51.85% 

DIsMbuSan Tasi ««i Dataclid Vahiaa Only 

ShaplreWBIi Teat Statistic 

5% Shapiro WHk Critical Vaiue 

at5%ai0riOcancaLavai 

uaa 

0.541 

0.918 

Leyiennal DIablbuden Taatwiei DalKlad Valuea Only 

ShapUoWUkTastStatistk: 

5% Shapiro wak Ciitical Value 

Data not Loonomal al 5% agnaiCM Laval 

0.913 

0.918 

DL/2Substitirtion Method 

SO 

Maximum Ukellhood Esttm8ta(ML£) Method 

MLfyWdaanagathamaan 

4.05 

95%DU2(t)UCL 6.948 

N/A 

Assianing Lognomiai DMMIQII 

DU2 Substitution Method 

95% H-Stat(DU2)Ua 

Log RGB Method 

Mean in luig Scala 

SD in Log Scale 

Moan in OrtginBl Scale 

SD in Original Scale 

05% Peiceiitiia Bootstrap UCL 

95% BOA Bootstrap UCL 

-0.387 

1.852 

15.2 

-0.302 

1.856 

4.049 

8.820 

6.081 

8.435 

Gamma DIsMbiden Teat vMi Omsdsd Vahiaa Only 

k star (bias corrected) 

ThataStar 12.15 

17.93 

n TadtsMi DamclBd VsliiaB Only 

Dam do not Mtaw a Dbcarnafeto DIsMbiitloii (0L06) 

Dam not Gamma 

AOTestStalistic 

5% A4> Critical Vahia 

K-STastStatislh: 

5% K-0 Critical Vahia 

DtaMbumd al 6% SlgnMcanca Laval 

Gamma ROS Statistics using Exirapoiaied Data 

Minimum 

Hlaximum 

kstar 

Thatastar 

Nustar 

AppChi2 

sApproxImataUa 

95% Adiustad Gamma UCL 

95%Gai 

1.026 

0.834 

0.834 

0.188 

1E-09 

38.85 

4.035 

0.3 

8.835 

0.225 

17.9 

12.17 

5.339 

9.197 

9.721 

iwMc 

KapiarvMalar (KM) Method 

Mean 4.048 

SD 8.664 

SEofMaan 1.702 

95% KM (t) UCL 6,951 

95%KM(z)Ua 6.848 

05%KM(|ackknifo)UCL 6.946 

95% KM (bootstrap t)Ua 10.41 

05%KM(BCA)UCL 7.474 

95% KM (Peroeniae Bootstrap) Ua 6.954 

05%KM(Chabyahav)UCL 11.47 

97i5%KM(ChaliyolMv)UCL 14.68 

99%KM(Chabyahav)UCL 20.98 

UCUttUia 

99%KM(Chabyshav)UCL 20.98 

Nom:DU2mnolareca 



(«elS) 

For aim 
Obsam 

Number of ValW Data 27 Number of Detected Data 11 

Number of DIaiina Detected Data 11 Number of NonOetect Data 16 

Percent NorvOetects 59.26% 

RawmoMce 

Mliiimum Detected 0.144 MInlnium Detected -1.938 

MaKlmum Detected 4.1 Maximum Detected 1.411 

Mean of Delected 1.085 Mean of Detected -0.252 

SO of Detected 1.067 SD of Detected 0.872 

Minimum NorvOetect 0.117 Minimum Non4)etoct r2.146 

Maidimim NonOelect 0.61 Maximum NorvDetect -0.494 

18 

Numbertreated aa Detected 9 

1 < Laigait ND an treated as NDa Single DL NorvOeiact Percentage 66.67% 

UCL8Mta6ca 

onnM DtabMon Teal wIBi OelBclBdVahiao Only Log nennal DtaMbuOon Teal wMi DalacMd VMuaa Only 

SlwpIrD WUk Test Statistic 0.665 ShapiiD Wih Test Statistic 0.938 

5% Shapiro WUk CrfUcal Value 0.85 5% Shapiro Wllk Crftlcel Value 0.85 

Data not Nomiii at 6% aonlBcance Laval 1 Ma vpearLognonnal at 5% ffiBrdicBtica Laval 

DLASubatituflon Mehod 

II V \
 

Mean 0.601 Mean 41.91 

SO 0.779 SO 0.831 

9S%DLy2(t)UCL 0.857 95% H-Stat(DU2)Ua 0.663 

Maidmum Likelihood Eminiate(ML£) Method NM Log ROS Method 

Mean In Log Scale -1i338 

SD In Loo Scale 1.143 

Mean In Original Scale 0.526 

SO In Original Scale 0.815 

0.802 

95% BOA Bootstrap Ua 0.937 

nuna DUAufenToatiiMi Detected VMuaaOfriy 1 Ma DIsMbullon Teal a«i DOIBGM VMuaa (My 

kster (bias corrected) 1.256 Data appear Gamma DMutad at B% Stgnillcanoo Laval [ 

ThetaStar 0.864 

nustar 27.63 

>M)TestStetiatlc 0.406 NenparamaHcSMaBca 

5% A4) Critical Value 0.741 Kaptan-Meler (KM) Method 

K-S Test Statistic 0.741 Mean 0.548 

5«K-SCrttlcal Value 0.2S9 SD 0.788 

war OomnH DtaMbulad at n HgnMcanoe Laval SE of Mean 0.16 

95% KM (t) UCL 0.822 

Aaawnbig Qammc DWIbuBan 95% KM (z) UCL 0.812 

Gamma ROS Statisllcs using Extrapolated Date 05%KMOachlmlfe)UCL 0.797 

Minimum 0.144 95% KM (bootstrap t)Ua 1.061 

Maximum 4.1 95%KM(BCA)UCL 1.089 

Mean 1i)83 95% KM (Percentile Bootstrap) UCL 0.038 

Median 1.058 9S%KM(Chabyahev)ua 1i47 

SD 0J74 07.5% KM (Chebyshev) UCL 1.540 

ksiar a272 09%KM(ChabyMiev)Ua 2.143 

Thete star a331 

Nustar 176.7 PdanUUCUlsUaa 

AppClC 146.9 95%KM(t)Ua 0.822 

1JQ2 

B5% Adjusted Gamma UCL 1.318 

NolKDU2laiiotirMa 



Obi • (MClS) 

Number of ViWDatt 

Number of Dfednct Detected bete 

27 

20 

Number of Detected Dete 20 

Number of NorvOetect Dote 7 

Percent NonOelecte 25.93% 

Minimum Detected 

MenmumOetacled 

Moon of Detected 

SD of Detected 

MIntmum Non-Detect 

Mmdmum Noh-Oetect 

aQ281 

7.45 

1;141 

1.997 

0.37 

0.41 

Mltdmuffl Detected -3.572 

Mexlmum Detected 2.008 

Meen of Detected -1.340 

SOofDelecled 1.801 

Minimum Non-Detect -0.994 

Mttdmum Non-Detect -0.892 

Nbir Dete heve muldple DU - Use of KM Method Is leooi 

For ell methods (empt KM, DU2, and ROS Methods), 

Obsarvetioni < Laroest ND are treated as NDs 

Number treated as NoivOetecl 20 

Number treated as Detected 7 

SbigleDL Non-Detect Percentage 74.07% 

DhMbuden Teel eWiDeleded VMuee Oidy 

StiaprnwilkTestStatislIc 

5% ShapiTD WiDt Critical Value 

CMS Ml NomMl el S% SfgnMcance Uvel 

ua 

0.628 
0.905 

LoQMnnil DWribuOen TeeteWi DeticMd VMuae On» 

Shapiro WBk test Statistic 

5% Shapiro Wiik Critical Value 

DMi Ml LognonitBl el 9% Ogriicanca Level 

0.904 

0.905 

AaaumlngNaniiMC 

DLASubslitutton Method 

Meen 

SD 

05%DU2(I)UCL 

0.805 

1.750 

1.472 

Aeaumbig logMrmal DIabMen 

DLASubsHtudon Method 

Mean 

SD 

95% H-Stet(DU2)UCL 

-1.425 

1.546 

2238 

Manmuffl Ukeiihood Eslimate(ML£) Method 

MLEyMdaanegafwmow 

N/A Log ROS Method 

Mean in Log Scale -1.59 

SDInLogScale 1.63 

Mean in Original Scale 0.877 

SD in Original Scale 1.787 

05% Peicermie Bootstrap UCL 1.467 

95% BCA Bootstrap UCL 1.66 

TealeMt Daiecled VMuae (My 

k star (bias corrected) 

TheteStar 

0.406 
2.812 

1622 

Oato DtsMbuSon Teal tMBi Delaclad Vahiaa Only 

Data do nol Mrm a Uaeamable DbMbuSon (aoS) 

A4}TestStBtlMIC 

5%iLOCitllcalVaiue 

K^TeatStitMc 

5% KrS Critical Value 

•i6%a 

Gamma ROS Statistics using BdrapoMed Data 

Minimum 

SO 

keier 

Theta star 

Nil star 

AppCie 

95%GenimaAppro)dmaieUCL 

05% AdiiMted Gamma UCL 

1.327 

0.818 

0.816 

0.207 

0.0281 

7.45 

1.138 

0.75 

1.707 

a529 

2.147 

28.58 

17.38 

1.860 

1.931 

KaplarvMeiar (KM) Method 

Meen 0.872 

SD 1.736 

SE of Mean 0.343 

05%KM(t)Ua 1.457 

05% KM (z) UCL 1.436 

05%KM(ledifcnifa)UCL 1.453 

05% KM (bootstrap t) UCL 1.06 

05% KM (BCA) UCL 1.508 

95% KM (Percentile Bootstrap) UCL 1.452 

05% KM (Chebyshev) UCL 2267 

07.5%KM(Chabyshov)ua 3214 

00% KM (Chebyshev) UCL 4.284 

Uf^toUee 

99% KM (Chebyshev) ua 4.284 

Note: 0U2 la Mia 



np(1A»< 

Number of Villd Data 

Number of Dlaimcl Oeiacfead Data 

27 

24 

Number of Delected Data 25 

Number of NofiMect Data 2 

Percent NoivOeteda 7.41% 

i Diiiliika 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non4}etBCt 

Madmum NoivOelact 

0.041 

24.2 

3.043 

6.079 

0.39 

0.41 

Minimum Deiacied -3.194 

Maximum Detected 3.186 

Mean of Detected -0.671 

SDofDetecied 1.926 

Minimum Noi^Detect -0.042 

Maximum Not>Oetecl -0.892 

Note: Data have multiple DU - Uae of KM Metfiod ia 

For al methoda (except KM. DU2, and ROS Methoda), 

Obaervationa < Largest ND are treated as NDs 

Number treated as NonOotect 15 

Number treated aa Detected 12 

Single DL Ni»Oetacl Percentage 55.56% 

DMIbuden Test a«i Datadad Vahiea Oidy 

Shapiro Wlh Test Slatislic 

5% Shapire Wilk Critical Value 

ita not Nonnal at 5% a^illoBnce level 

ua 

0.566 

0.918 

Lovtemial DIsMbutlan TeslaAi Datadad Vduae (My 

Shapiro Wiik Test StadBdc 

5% Shapiro WHk Critical Value 

Data not Lognannd al6% StgnMcanee LamI 

0.014 

0.918 

AsaumbigNQniialDMftudan 

DL/2Subs«iJtlon Method 

95%DU2(l)UCL 

2.833 
5.89 

4.766 

DU2Subc«tulton Method 

95% H-Stat(DU2)Ua 

-0.741 

I.868 

II.62 

Maximum LIheiihood Esiimate(ML£) Method 

MLEyWdsaneoaBvoniaan 

Log ROS Method 

Mean in Log Scale ^.787 

SD In Ug Scale 1.882 

Mean m Original Scale 2.828 

SD in Original Scale 5.892 

05% PaicenUla Bootstrap UCL 4.696 

95% BCA Bootstrap UCL 5.402 

OamiM DIsMbutan Ted tdOi DdadadVahiaa Only 

k star (bias corrected) 

Theia Star 

0.355 

8.575 

17.75 

•da DMbuSen Tad wBi Datadad Vduaa (My 

Data do not Mtow a DiaoamabM Dldilbuilon (a06) 

DalandQMiniaDldifttdad 

Test Statistic 

5%A4)CrfticaiVahja 

Test Statistic 

5%K-SCritlcaiValiie 

d6%8IOnnGenceLMi 

1.026 

0.835 

0.835 

0.188 

Gamma ROS Statistics using ExtrapoMed Data 

1E-00 

24.2 

2.818 

023 

SD 5.807 

kslar 0.226 

Theiastar 12.49 

Nusiar 12.19 

AppChi2 5.35 

95% Gamma AppnMmata UCL 8.419 

Kaplan-Meier (KM) Method 

Mean 2.828 

SD 5.782 

SE of Mean 1.136 

95% KM (I) UCL 4.765 

05% KM (z) UCL 4.696 

95%KM(iscUinifo}UCL 4.762 

05% KM (bootstrap t)Ua 6.651 

05% KM (BCA) UCL 4.873 

95% KM (Percentile Bootstrap) UCL 4.806 

05%KM(Chebyshev)UCL 7.770 

97.5% KM (Chabyshev) UCL 0.921 

90%KM(Chebyshav)UCL 14.13 

UCUtoUse 

99%KM(Chebyshov)Ua 14.13 

95% Adjusted Gamma UCL 6.784 

Note: 01/2 bnd an 



M«ci0y(Nc13) 

Number of ValU Data 

Number of DisHncl Detactad Data 

27 

15 

Number of Deuciad Data 21 

Number of Non-Datact Data 6 

PercantNorvOetacta 22^ 

RitaStiritalcs 
Minimum Detactad 

Ma)dmum Detocted 

Mean of Detactad 

SD of Detactad 

Minimum Non-Detaci 

LO9« 

0.0157 

2.405 

a422 

a73B 
0.04 

0.114 

Minimum Detactad -4.154 

Maximum Detactad 0.902 

Mean of Detected -2.103 

SDofDelactad 1.531 

Minimum NofvOetact -3.219 

Maximum NoivOetoct -2.172 

Nola: Data have muldpta DU ̂  Use of KM Method ia recommended 

For all methods (except KM, DU2, and ROS Methods). 

Observadotts < Largest ND are treated as NDs 

Number treated as NoivOetact 20 

Number treated as Detactad 7 

Single DL NoivOietact Percentage 74.07% 

Nomial Dtabffeutat Teiitan Dotaelad VahiasOniy 

Shapiro WiOc Test Statistic 

5%8hapirDWiniCittlcalValua 

•etamlHanntataStSvilBeanceLevel 

ua 

0.595 
0.90B 

DtabftiidanTeatvMtDa MaaaOitly 

Shapiro Wllk test Stadsdc 

5% Shapiro mk CtWcal Value 

a not Lognonnal at 5% UgnMcanea Lamta 

0.879 
0.908 

OLA Substitution Medtod 

Mean 

SD 

95%DLa(t)UCL 

0.334 
0.608 
0.553 

Aaauntlng Lovtomial DMdbudoii 

DIA Substitution Method 

Mean 

SO 

95% l^tat(OlA)UCL 

-2.460 
1.522 

0.577 

Maximum Ukeilhood Estimata(ML£) Metiiod 

MLEytaMaano^mean 

N/A Log ROS Method 

Mean in Log Scale -2.037 

SDInLogScale 1.727 

Moan in Orfglnal Scale 0.332 

SD In Original Scale 0.07 

05% Percentile DootalrepUCL 0.505 

95% BCA Bootstrap UCL 0.019 

Qefflma DtaMbidtan TaattaBt Detactad VMuaaOitly 

k star (bias corractad) 0.469 

Theta Star 0.899 

nustar 19.71 

Data not Qamma 

M) Test Statistic 

5% Critical Value 

K-S Test Statistic 

5% K-S Critical Vatiie 

ai6%8 

bigoai 

Gamma ROS Statitdca ustng Extrapolstod Data 

Madfflum 

05% Ga aAppi 

SD 

kstar 

Theta atar 

Nustar 

AppChC 

sdmataUa 

95% AdMtad Gamma UCL 

1.884 

0.804 

0.804 

0.2 

1E-09 

2.405 

0.339 

0.00 

0.008 

0.198 

1.714 

10.08 

4.309 

0.828 

0.88 

KaplaivMeler (KM) Method 

Mean 0.333 

SD 0.650 

SE of Mean 0.129 

95% KM (t) UCL 0.554 

95% KM (z) UCL 0.546 

95%KM0add(nita)UCL 0.553 

95% KM (bootstrap t) UCL 0.775 

95% KM (BCA) UCL 0.500 

95% KM (Percentile Bootstrap) UCL 0.557 

95%KM(Chebyshev)UCL 0.897 

07.5%KM(ChBby8hav)UCL 1.142 

99% KM (Chebyshev) UCL 1.021 

PotantialUCUtoUaa 

00%KM(Cheb)«hev)Ua 1.021 

Nota:DU2tanBlaracB 



NipMlrf«t(MCl3) 

NumbarofVilldData 

Number of DIsflnct Detectod Oite 

27 

19 

Number of Detected Data 19 

Number of Non-Detect Date S 

Percent NoM>otecie 29.63% 

Lo»« 

Minimum Detected 

Mean of Detected 

SD of Detected 

Minimum Non^tect 

MaidfflumNorfOetect 

0.0S6 

8.795 

1.041 

2 

0.37 

0.41 

Minimum Detected -2.882 

Maximum Detected 2.174 

Mean of Detected -0.917 

SDofDetected 1.338 

Minimum NorvOetect -0.994 

Maximum NoivOetect -0.892 

a DU-Uie of KM Method ia recommended Note: Date have 

For all methoda (except KM. DU2, and ROS Methods), 

Observations < Largest ND are treated as NDs 

Number treated as NonOetect 18 

Number treated as Detected 9 

StegleDLNa^DetectPercantaoe 66.67% 

Noimal DtoMbidtan Teal udBi Detected Vshiea Ordy 

Shapiro WHk Test Statislic 

5% Shapiro Wik CrIOcai Value 

Date nel Nonnal at 5% 8M8caiice Lava) 

UCLfl 

0.505 

0.901 

Uteionnai DisMhiOonTeslwMi Dteacted Valiiea (My 

Shapiro WHk Test Statistic 0.964 

5% Shapiro WHk (Mhtel Value 0.901 

Date appearLognomial at 6% agnlflcBnce Laval 

DU28ubsliliil)onMetfM)d 

Mean 

SD 

95%DU2(t)Ua 

0.79 

1.71 

1.351 

Aasumlno lavianiial DIsMbuOan 

DU2SubsmutkinMeltwd 

Mean -1.133 

SD 1.164 

95% H-Sttt(DU2)UCX 1273 

Maximum Ukeiihood Esiimate(ML£) Method 

MLEyWdsaneaadesniean 

WA LooROSIylethod 

Mean in Log Scale -1.198 

SD in Log Scale 1.222 

Mean in Original Scale 0.783 

SD in Original Scale 1.713 

65% Percentile Bootstrap UCL 1.352 

95% BCA Bootstrap UCL 1.75 

Teal Wit Detected Values OMy 

k star (bias coirectad) 

TheiaStar 

0.574 

1.815 

21.79 

Date DiaMbudanTeslwm Detected Vteuee (My 

a FaOoar Appr. Qanuna DfteHbudon at6% Slyillcanca Laval 

AO Test Statistic 0.931 

S%AOCn1icalValue 0.789 

iC« Test Statistic 0.789 

S%K-SCrflicaiVaiue 0208 

Date foOowAppr. Gamma DIsbMon 816% Stpdflcanoa Level 

Kaplan^leier (KM) Method 

Mean 

SD 

SE of Mean 

95%KM(l)Ua 

95% KM (z) UCL 

0.782 

1.682 

0.333 

1.35 

1.33 

Gamma ROS Stttfstics using Exkapolated Data 95%KM(|ackknife)ua 1.345 

Minimum 1E09 95% KM (bootstrap t)Ua Z517 

Maximum 8:795 95% KM (BCA) UCL 1.441 

Mean 0.979 95% KM (Percentie Bootstrap) UCL 1.371 

Median 0.54 95%KM(Chebyahev)UCL 2233 

SD 1.705 97.S%KM(Chebyshev)UCL 2.86 

kstar 0.422 09%KM(Chebyshev)UCL 4.093 

Theia star 2.322 

Nustar 22.76 PetendilUCUteUae 

AppChS 1221 95%KM(Chebyshev)Ua 2.233 

95% Gamma Apprwdmate UCL 1.725 

95% Adjusted Gamma Ua 1.791 

NaterDUaianolan 



ToWPCBt(ne13) 

NumtMr of Valid Data 

Numbar of Ditdnci Daiactad Data 

27 

16 

Numbar of Oetactod Data 16 

Number of NoivDatoct Data 11 

Percent NorvOatacta 40.74% 

La^ 

MaRlmufflDetacted 

MeanofDoieciad 

SO of Detected 

bdnhraim NoirOetect 

Maidmum N6n4}atect 

0.0506 

12.2 

1.381 

3.016 

0.0546 

0.123 

Minimum Detected <2.96 

Maidfflum Detected 2.501 

Mean of Detected -0.66 

SDofPetacied 1.505 

Mlnlnrium Non4>etact -2.906 

Maximum NorMMtect ^.006 

• DU - Uae of KM Method Is lecoi Note: Data have 

For afl methoda (exnpt KM, DU2, arid R08 Methodi), 

Obaervations < LeiQeat ND era Heated aa NDi 

Numbar treated aaNonOetect 15 

Number treated aa Detected 12 

Single DLNon-OeteciPereentBoe 55.56% 

NeniMi DMftuden Taalwih Detadad VahiaaOnly 

StiapbeWHkTeitStatiaUc 

5% Shapiro Witk Ciltlcal Value 

Ma net Nonnd at 6% avriOcaiiGe Uvil 

UCLS 

0.477 

0J67 

DMMon TaaleMi Datadad Valuaa Only 

ShipbD Wllk Teat Statiatic 

5% Shapiro Wllk Critical Value 

8t5%8lonBcmcaLoHel 

0.699 
0.687 

DU2Subattuiion Method 

Mean 

SD 

gS%DLJ2fgUCL 

0.641 

2.367 

1.625 

Aaaumtag Uptamial DlaMbutlon 

DU2Subatitiitlon Method 

Mean 

SD 

95% H-Stat(0U2)UCL 

-1.756 

1.511 

1.002 

Maximum Ukalihood Eatlfiiate(ML£) Method 

ML£yialdaanaoaflmmaan 

iJiOROS Method 

Meanin Log Scale -1.96 

SD In Log Scale 1.738 

Meanln Original Scale 0.835 

SD in Original Scale 2.369 

95% Percentile Bootatiap UCL 1.718 

95%BCABootatrapUa 2.194 

Qamma Diabftudon Teat eOi DotacMd Vatuaa Only 

katar (bias corrected) 0.444 

Thela Star 3.108 

nuatar 14.22 

TealedBi Datadid Vdhiea Only 

UgiianMl at 5% SlBnlBceiiee Lewai 

A4>TeatStaiiatic 

5%A4)CrMcalValue 

K-S Teat Statistic 

5% K-S Critical Value 

Data not Qamma DfaMbiried at 6% SvRUcanea Laval 

AaawntaaaaranaDlabMon 

Gamma ROS Statlatics using Exnapolaied Data 

Minimum 

Maximum 

95% Can 

SD 

kstar 

Ttietaatar 

Nil alar 

AppChB 

odmataUCL 

95% Adjusted Gamma UCL 

1.514 

0.797 

0.797 

0.227 

1E-09 

12.2 

1.106 

0.206 

2.404 

0.171 

6.451 

9.258 

3.483 

2.939 

3.141 

Kaplan-Meier (KM) Method 

Mean 0.847 

SD 2.341 

SE of Mean 0.465 

95% KM (t) UCL 1.641 

95% KM (z) UCL 1.613 

95%KMaackknHe)Ua 1.624 

95%KM(bootaeapt)UCL 3.553 

95%KM(BCA)Ua 1.766 

95% KM (Percentile Bootstrap) UCL 1.687 

95% KM (Chcbydiev) UCL 2.875 

97S%KM(Ctiebyahov)Ua 3.753 

99%KM(Chebyahev)Ua 5.476 

PoMalUCUtaUae 

99%KM{Chebyahav)UCL 5.478 

Note: DU2 la net en 



Qenaral UCL SMsHcs for Full Data Sets 

Uoor Selected OpUoiia 

From File J;\lndLService\Prcject FllesMKSteel (see Rem-Eng POO)\Hamllton. Ohlo\HHRA\EPCs\Surfec8 SoinProUCL flledtSo 

Full Precision OFF 

Confidence Coemdent 95% 

Number of Bootstrap Operations 2000 

Aluminum (aoutliem parcel) 

Qenerel Stetletlce 

Number of Valid Observations 121 

Number of Missing Values 5 

Number of Distinct Observations 106 

RawStettitlce 

Minimum 4260 

Maximum 90200 

Mean 19217 

Median 16700 

SD 11216 

CoeffldentofVartaUon 0.584 

Skewness 2.266 

Ljag-transfomied Stallatlce 

Minimum of Log Data 8.357 

Maximum of Log Data 11.41 

Mean of log Data 9.707 

SD of log Data 0.579 

RetoventUCLStefledce 

Normal Disiilbullon Test 

Lllllelbrs Test Statistic 0.105 

Lllllefbrs Critical Value 0.0805 

Data not Notmsl at 5% SIgnlllcanoe Laval 

Lognormal DleMbutlon Teat 

UlllefbrsTestStaUstlc 0.0837 

Lllllefbrs Critical Value 0.0805 

Data not LognoimaLat 5% Significance Level 

Aesumlng Nomrtel DMributkm 

95% Student^t UCL 20907 

95% UCLs (Adjuetad far Skownese) 

95% AdJustedCLT UCL 21121 

95% Modmed-t UCL 20943 

Aaaumlng Lognoimal Dletrlbullan 

95% H-UCL 21459 

95% Chebyshev (MVUE) UCL 24197 

97.5% Ctiebyshev (MVUE) UCL 26269 

99% Chebyshev (MVUE) UCL 30340 

Gamma Dlatitbiitlon test 

k star (bias corrected) 3.278 

Theta Star 5863 

nu star 793:2 

Appraxlntate Chi Square Value (.05) 728.8 

Adjusted Level of SlgniOceiica 0.048 

Adjusted Chi Square Value 7281 

Anderson^Darilng Test Statistic 0:665 

Anderaon-Dariing 5% Critical Value 0.758 

Kolmogorov-Smlmov Test Statistic 0:0732 

Kdmogbrov-Smlmov 5% CriUcal Value 0.0845 

Data appear Gamma Dtatributad at 5% SIgnlflcanca Laval 

AsaumlngiGamma'DWitbutlan 

95% Approximate Gamma UCL 20914 

95% Adjusted Gamma UCL 20935 

DataDletilbution 

Gamma DIatriliutad at 5% SIgnlflcanca Level 

NonparametilcStatladca 

95% CLT UCL 20894 

95% JaddvtlfeUCL 20907 

95% Standard Bootstrap UCL 20927 

95%Bootstrap-tUCL 21118 

95% Hall's Bootstrap UCL 21352 

95% Percentile Bootstrap UCL 20982 

95% BCA Bootstrap UCL 21045 

95% Chebyshev(Mean, Sd) UCL 23662 

97.5% Ghebyshev(Mean. Sd) UCL 25585 

99% Chebyshev(Mean, Sd) UCL 29362 

Potential U(X to Use Use 95% Approximate Gamma UCL 20914 



Baitum (aauOnm paical) 

OanaralStaaiUcB 

Number of Valid Observations 121 

Number of Missing Values 5 

Number of DIsUnct Observations 108 

RawStattaUcs 

Minimum 46.9 

Maximum 689 

Mean 164.3 

Median 163 

SO 110.4 

CoefOdent of Variation 0.S99 

Skewness 1.221 

Log-transformed Statlstica 

Minimum of Log Data 3.646 

Maximum of Log Data 6.535 

Mean of log Data 5.04 

SD of log Data 0.606 

RetavantUCLStatlallcs 

NomialDlslilbullonTeat 

UlllelbrsTest StaUstIc 0.124 

UlllefbisCrtUcal Value 0.0605 

Data not Normal at 5% SlgnHlcanoe Level 

Lognoimal Dlalributlan Teat 

Lllllefbrs Test Statistic 0.102 

Lilllelbrs Critical Value 0^0605 

Data not Lognormal at 5% Significance Level 

Aaaiirning Nornial DlstrfbuUon 

95% Student^t UGL 200.9 

95% UCLs (Adjustadlbr SkawnesB) 

95%AdJusteiKLTUCL202 

95% Modlfled-tUCL 201.1 

Aaauming Lognonnal Dtatrlbutlon 

95% H-UCL 206.5 

95% Chebyshev (MVUE) UGL 234 

97.5% Ghebyshav (MVUE) UGL 255 

99% Ghebyshev (MVUE) UGL 296.1 

(Samma DfsMbutlon Test 

k star (bias corrected) 2.927 

Theta Star 62.96 

nu star 706.2 

Approximate Ghl Square Value (.05) 647.5 

Adjusted Level of SIgnlHcance 0.046 

Adjusted Ghl Square Value 646.6 

Anderson-Darting Test Statistic 1.11 

Anderson-Darting 5% GrtUcal Value 0.759 

Koltnogorov-Smlmov Test Statistic 0.0652 

KolmogorDV.«mlmov 5% GrWcal'Value 0.0646 

Data not Qamma Dlabtbutad at 5% SIgnlHcance Level 

Aaauming Qamma Distribution 

95% Approximate Gamma UGL 201.6 

95% Adjusted Gamma UGL 201.6 

Data DIalilbutlan 

Data do not follow a Dtacemable Dtahibutlon (0.05) 

i^ilii niislleHiie IWnpBiamOulC OIBUQUCB 

95% GLT UGL 200.6 

95% JackknlfeUGL 200.9 

95% Standard Bootstrap UGL 201 

95% Bootstrap-t UGL 202.6 

95% Hall's Bootstrap UGL 202.5 

95% Percentile Bootstrap UGL 200.1 

95% BCA Bootstrap UGL 201.6 

95% Ghebyahev(Mean, Sd) UGL 226 

97.5% Ghebyshev(Mean, Sd) UGL 247 

99% Ghebyshev(Mean. Sd) UGL 264.1 

Potential UGL to Uae Use 95% Chebyshev (Mean. Sd) UGL 226 



Chromium (lotai) (MUlhem parcel) 

QenarelStadallcs 

Number of Valid Observations 121 

Number of Missing Values 5 

Number of Distinct Observations 109 

Minimum 11.4 

Maximum 3730 

Mean 71.55 

Median 22.7 

SO 340.1 

Coellldent of Variation 4.754 

SKawness 10:56 

• » • fsi || «| Ljog-tranatofmau siaaatica 

Minimum of Log Data 2.434 

Maximum of Log Data 8.224 

Mean of log Data 3.394 

SD of log Data 0:853 

IMevantUCLStallatlca 

Normal Olatrlbutlan Test 

Uiiiefbrs Test Statistic 0.43 

Uliiefbrs Critlcai Value 0:0805 

Data not Normal at 5% SIgnlllcanca Level 

Lognormai Distribution Test 

Uliiefbrs Test Statistic 0.149 

Uiiielbrs Critical Value 0.0805 

Data not Lognormai at 5% Significance Level 

Aaaumlng Normal DIalrlbutlan 

95%Student:S4UCL 122.8 

95% UCLa (A4|usted for Shewneaa) 

95%AdJuste(K:LTUCL 154.1 

95%Modifled-tUCL 127.7 

Aaaumlng Uignannal DIatrlbutlan 

95% H-UCL 50.27 

95% Chebyshev (MVUE) UCL 59.26 

97.5% Chebyshev (MVUE) UCL 66.45 

99% Chebyshev (MVUE) UCL 80.58 

Qamma Dlalrlbutlon Teat 

k star (bias conected) 0.679 

Theta Star 105.4 

nu star 164:3 

Approximate Chi Square Value (.05) 135.7 

Adjusted Level of Signiflcance 0.048 

Adjusted Chi Square Value 135.4 

Anderson-Oeiiing Test Statistic 16.56 

Anderson-Dailing 5% Critlcai Value 0.801 

KolmogorovrSmimov Test Statistic 0.251 

Koimogorov-Smimov 5% Critlcai Value 0.0877 

Data not Gamma Dialribulad at 5% SlgnHlcanoa Level 

Assuming Qamma DIslrlbuflon 

95% Approximate Gamma UCL 86.65 

95% Adjusted Gamma UCL 86.85 

DataDMrlbudon 

Data do not fbOow a DIaoemable Dlairlbudan (0.05) 

ai nil 11 . NOnpBrBniOillC SMWQCB 

95% CLT UCL 122.4 

95%JackknifeUCL 122.8 

95% Standard Bootstrap UCL 121.9 

95% Bootstraps UCL 384 

95% Haii-s Bootstrap UCL 308.1 

95% Percentile Bootstrap UCL 130.8 

95% BCA Bootstrap UCL 176.4 

95% Cheby8hev(Mean. Sd) UCL 206.3 

97.5% Chebyshev(Mean, Sd) UCL 264.6 

99% Chebyshev(Mean. Sd) UCL 379.2 

PotermaiUCLtoUse Use 95% Chebyshev (Mean. Sd) UCL 206:3 



Dksdn TEQ41H (•oulheiii pareoi) 

QenatBl StattaUcs 

Number of Valid ObaervaUons 43 

Number of Missing Values 83 

Number of DIsUnct Observations 43 

Raw Statistics 

Minimum 9.1656E-08 

Maximum 7.1958E4)5 

Mean 6.8026E-06 

Median 2.3448E-06 

SD 1.2289E-05 

Coefficient of Variation N/A 

Stewness 3.985 

1 — — mm s fli II *' Loo-tranMOffiMO sniisucs 

Minimum of Log Data-16.21 

Maximum of Log Data -9.539 

Mean of log Data -13.01 

SD of log Data 1.599 

Relevant UCLStatistica 

Normal DMrlbutlon Teat Lognormal DtstrUiiition Test 

Shapiro Wllk Test Statistic 0.555 Shaplro.Wllk Test Statistic 0.972 

Shapiro Wllk Critical Valua 0.943 Shapiro Wilk Critical Value 0.943 

Data not Normal at 5% SIgnlflcanoe Level Data appear Lognormal at 5% Slgnfflcance Level 

Asauming Nomtal DtaMbution 

95% Studentis-t UCL 9.9547E-06 

95% UCLa (Adjuated for Skawneaa) 

95%AdJusted<:LTUCL 1.1102E-05 

95%Modlfied-tUCL 1.0145E-05 

Aasuming Lognormal DIaltlbiition 

95% H-UCL 1.7205E-05 

95% Chebyshev (MVUE) UCL 1.8342E-05 

97.5% Chebyshev (MVUE) UCL 0.000023 

99% Chebyshev (MVUE) UCL 3.2148E-05 

Gamma OMtlbution Teat 

k star (bias corrected) 0.539 

ThetaStar 1.2611E-05 

nu star 46.39 

Approximate Chi Square Value (.05) 31.76 

Adjusted Level of Significance 0.0444 

Adjusted Chi Square Value 31.34 

Anderson-Darling Test Statistic 0.906 

Anderson-Dariing 5% Crilicai Value 0:807 

Koimogorov-Smimov Test Statistic 0.132 

Koimogorov-Smlmov 5% Critical Value 0.142 

Data follaw Appr. Gamma Dlablbution at 5% SIgnlflcanoe Level 

Aasuming Gamma DWtlbution 

95% Approximate Gamma UCL 9.9355E-06 

95% Adjusted Gamma UCL 1.0069E-05 

Data Distribution 

Data Follaw Appr. Gamma DIslribiillan at5% SlgnHlcanca Level 

Nonparameiric Statiatiea 

95%CLTUCL9.8852E-06 

95% Jackknife UCL 9.9547E-06 

95% Standard Bootstrap UCL 9.8401 E-06 

95% Bootstrap-t UCL 1.2526E-05 

95% Hall's Bootstrap UCL 2.3255E'4)5 

95% Percentile Bootstrap UCL 0.00001009 

95% BCA Bootstrap UCL 0.00001149 

95% Chebyshev(Mean, Sd) UCL 1.4972E-05 

97.5% Chebyshev(Mean. Sd) UCL 1.8506E-05 

99% Chebyshev(Mean, Sd) UCL 0.00002545 

PotantialUCLtoUaa Use 95% Approximate Gamma UCL 9.9355E-06 



Iran (aouthani paresl) 

General StBflaUci 

Number of VelldObservaUons 121 

Number of Missing Values 5 

Number of Distinct ObservaUons 110 

RawStallallca 

Minimum 4005 

Maximum 170000 

Mean 45797 

Median 27100 

SD 39323 

Coefficient of Variation 0.859 

Skewness 1.301 

Log-tranallonned StaMsHca 

Minimum of Log Data 8.477 

Maximum of Log Data 12.04 

Mean of log Data 10.38 

SD of log Data 0.852 

Relevant UCL 

Normal DIatribullan Test 

Lllllelbrs test Statistic 0.204 

Ullleltors Critical Value 0.0805 

Data not Nomwl at 5% Slgnlflcaiioe Level 

Lognonnal Dlalrlbulian Teet 

Ulllefbrs Test Statistic 0.1 

Liliielbis Critical Value 0.0805 

Data not Lognonnal at 5% SIgnlllcanoe Level 

Aaauming Normal Dlstribullon 

95% Studenfs-t UCL 51723 

95% UCLs (Aiyusled Ibr SkewfflesB) 

95% AdJusted-CLT UCL 52129 

95% Modlfled-t UCL 51793 

Aaauming Lognonnal DIslrlbullon 

95% H-UCL 54466 

95% Ctiebyshev (MVUE) UCL 64199 

97.5% Chebyshev (MVUE) UCL 71980 

99% Ctiebyshev (MVUE) UCL 87266 

Gamma DIalrlbullon Teat 

k star (bias conected) 1.542 

theta Star 29692 

nu star 373.3 

Approximate Chi Square Value (.05) 329.5 

Adjusted Level of Significance 0.048 

Adjusted Chi Square Value 329 

AndersonrDariing Test Statistic 2.368 

Anderson-Darling 5% Ciltlcai Value 0.769 

Koimogorov-Smimov Test Statistic 0.143 

Kolmogorov-Smimov 5% Criticai Value 0.0855 

Data not Gamma DIalrlbuled at 5% SIgnlllcanca Level 

Assuming Gamma Diatrfbullon 

95% Approximate Gamma UCL 51882 

95% Adjusted Gamma UCL 51959 

Data DMrlbullon 

Data do not fbHow a DIaoetnable DIatrtbullon (0.05) 

NanparametricSlatlallcs 

95%CLTUCL 51677 

95% JackknHe UCL 51723 

95% Standand Bootstrap UCL 51640 

95% Bootstrap^t UCL 52154 

95% Hail's Bootstrap UCL 52120 

95% Percentile Bootstrap UCL 51833 

95% BCA Bootstrap UCL 52304 

95% Chebyshey(Mean, Sd) UCL 61379 

97.5% Chebyshev(Mean. Sd) UCL 68122 

99% Chebyshev(Mean. Sd) UCL 81366 

PolantlalUCLtoUae Use 95% Chebyshev (Mean, Sd) UCL 61379 



Manganaae (aouthain paiceQ 

OenaralStallsilcB 

Number of Valid Observations 121 

Number of Missing Values 5 

Number of Distinct Observations 116 

RawSlalMlcs 

Minimum 337 

Maximum 20700 

Mean 3031 

Median 2160 

80 2976 

Coefficient of Variation 0.982 

Skewness 3.319 

Log-tnansllDmiad SlatlsHcs 

Minimum of Log Data 5.82 

Maidmum of Log Data 9.938 

Mean of log Data 7.637 

SD of log Data 0.905 

RefavantUCLStaitBllcs 

Normal Dlstrtbutlon Test 

Lllllefbrs Test Statistic 0.183 

Lllllefbrs Critical Value 0.0805 

Data not Normal at 5% Slgnlllcanoa Level 

Lognomial Dlstilbullon Teat 

Lllllelbrs Test Statistic 0.105 

Lllllelbrs Crttlcal Value 0.0805 

Data not Lognormal at 5% SfgnHlcanca Laval 

Assuming Normal Dlstrlbullon 

95% Students UCL 3480 

95% UCLs (Adjusted for Skawnass) 

95% Adjusted^LT UCL 3564 

95%Modlfled-tUCL3494 

Assuming Lognormal DIstiltNJtlon 

95% H.UCL 3716 

95% Ctiebyshav (MVUE) UCL 4414 

97.5% Chebyshev (MVUE) UCL 4978 

99% Chebyshev (MVUE) UCL 6087 

Gamma Dlstrlbullon Test 

k star (bias corrected) 1.431 

Theta Star 2119 

nu star 346.2 

ApproKlmatB Chi Square Value (.05) 304.1 

Adjusted Level of SIgniflcance 0.048 

Adjusted Chi Square Value 303.6 

AndersorvOarlIng Test Statistic 1.375 

Anderson-Darting 5% Critical Value 0.771 

KolmogorovrSmlmov Test Statistic 0.091 

Kdmogorov^mlmov 5% CrtUcaj Value 0.0857 

Data not Gamma Dialilbutad at 5% SIgnlllcanca Level 

Assumbig Gamma DlsblbuUori 

95% Approximate Gamma UCL 3451 

95% Adjusted Gamma UCL 3457 

Data Dtstrfbutlon 

Data do not fallow a DIacamabIa Dlstrlbullon (0.05) 

NonparamaMc SlatlsitcB 

95% CLT UCL 3476 

95%JackknlleUCL 3480 

95% Standard Bootstrap UCL 3464 

95% Bootstrap-t UCL 3635 

95% Hall's Bootstrap UCL 3754 

95% ParcanUle Bootstrap UCL 3482 

95% BCA Bootstrap UCL 3615 

95% Chebyshev(Mean. Sd) UCL 4211 

97.5% Chebyshav(Maan, Sd) UCL 4721 

99% Chabyshev(Maan. Sd) UCL 5724 

POIanllalUCLtoUsa Use 95% Chebyshev (Mean. Sd) UCL 4211 



Vanadium (aaulhani paioal) 

GaneialSlatlallca 

Number of Valid Obseivatlons 121 

Number of Missing Values 5 

Number of DlsUnct Observations 107 

RawStaUadca 

Minimum 8.4 

Maximum 485 

Mean 33.23 

Median 25.6 

SO 45.32 

Coefficient of Variation 1.364 

Skewness 8.558 

U«4iBnstonnadStBaBllca 

Minimum of Log Data 2.128 

Maximum of Log Data 6.184 

Mean of log Data 3.272 

SD of log Data 0.565 

RalevantUCL Statistics 

Nonnal Distribution Test Lognormal DIatilbulion Test 

Lllllefbrs Test Statistic 0.3 Lllllefbrs Test StaUstIc 0.0734 

Ulllelbrs Critical Value 0.0805 Ulllefors Critical Value 0.0805 

Data not Normal at 5% SIgnlflcanoa Level Data appear Lognormal at 5% SIgnlllcanoa Level 

Assuming Normal Distribution 

95% Studenfs4 UCL 40.06 

95% UCLa (Asgusted for SkeMmess) 

95% Adjusted-CLT UCL 43.44 

95%Modined-tUCL40.6 

Assuming Lognonnal Distribution 

95% H-UCL 34.05 

95% Chebyshev (MVUE) UCL 38.3 

97.5% Chebyshev (MVUE) UCL 41.5 

99% Chebyshev (MVUE) UCL 47.8 

Qamma Dtstrtbutkm Test 

k star (bias conected) 2.264 

Theta Star 14.68 

nuslar 548 

Approximate Chi Square Value (.05) 494.7 

Adjusted Level of Significance 0.048 

Adjusted Chi Square Value 494.1 

Anderson-Darling Test Statistic 5.069 

Anderson-Darling 5% Critical Value 0.763 

Kolmogorov-Smlmov Test Statistic 0.142 

Kolmogorov-Smlmov 5% Critical Value 0.085 

Data not Qamma DlsUbutad at 5% SlgnMcance Laval 

Assuming Gamma DIsttlbutlan 

95% Approximate Gamma UCL 36.82 

95% Adjusted Gamma UCL 36.86 

DataDUrlbutlon 

Data appear Lognormal at 5% Significance Level 

NcnparametrlcStBtlstlca 

95% CLT UCL 40.01 

95% JackkiiHe UCL 40.06 

95% Standard Bootstrap UCL 39.7 

95% Bootslrap-t UCL 51.01 

95% Hall's Bootstrap UCL 65.92 

95% Percentile Bootstrap UCL 40.72 

95% BCA Bootstrap UCL 45.67 

95% Chebyshev(Mean, Sd) UCL 51.19 

97.5% Chebyshev(Mean. Sd) UCL 58.96 

99% Chebyshev(Mean. Sd) UCL 74.23 

PotenaalUCLtoUSe Use 95% H-UCL 34.05 



FramFto J:\lndl_S«nrla 

FullPracWon OFF 

ConM«ic>Cf»flici«il 95% 

NumbtrofBoottuapOparadoM 2000 

I FlletVUCStaai (aaa Rerr^ POO)>Hamillon. OhiaAHHRAVEPCASurfaca SoAProUa fBadS 

Niontar of Valid Data 

Numbar or Dlatind D«acMd Data 

NumbarofMlwlngValuaa 

100 

16 

17 

NumbararOatadadData 

NumbarofNonOatactData 

ParoantNon-Datada 

17 

92 

84.40% 

Raw Lag* 

MIninHimDatadad 

HtadmumDaladad 

MaanofDatadad 

SDofDatadad 

Minimum NopOatad 

MaxhnumNon4)atad 

0.483 

105 

12.36 

24.65 

6J2 

19.2 

Minimum Daladad 

Maximum Daladed 

MaanoTOatadad 

SDofDatadad 

Minimum NorvOatad 

MadmumNofvOaiad 

-0.728 

4.654 

1.503 

1.492 

1.825 

2.065 

Noir Data hava muUpla DU - Usa of KM Malhod la racommandad 

For all maibods (axcapt KM. DU2, and ROS Matfwda), 

ObaaMllona «Largaat ND ara traatad aa NDa 

Numbartraaiad aa NofvOatad 107 

2 

ShglaDLNofvOalodPoreanlaBa 96.17% 

6% UDMbra Critical Valua 

D«MnolNoniiMal5%8 

ua 

a45 

0.892 

Lognqnnal DMhuBoii Taal a«i DaMad Vahiaa Only 

UlllafwaTadStattilic 

5%UinafbmCrMcalValua 

DMa not LoBnoniMd al 5% ttBrnOcanoa LOMI 

0.872 

0.892 

DU28ubditidlon Malhod 

Maan 

SD 

95%DU2(I)UCL 

4.925 

iao4 

6.52 

DU2SubaUtudon Malhod 

95% HM(DU2)UCL 

1.294 

0.594 

5.224 

Maximum UkaUhood Eatimala(MLE) Malhod 

dMadtacamaqapraparfy 

LO9 ROS Malhod 

MaanlnLogScala 0.37 

SDhLogScala 1J)71 

Maan In Original Scala 3.284 

SDh Original Scala 10.33 

95%ParcanblBBootatrapUCL 5.06 

05%BCABoolairapUCL 6.248 

dVWMaaOriy 

k8lar(blaaoorrodod) 

ThalaStar 

0.542 

22.8 

18.41 

DatoDMbfeullanTaaliiBh 

DatadDiMlfBBwa 

Daladad VMuaa Only 

AOTaitSlaliBtIc 

5% AO Critical Valua 

IC3Tait Statistic 

5% K-S Critical VahM 

OldAulad al 6% taHcanca Lnval 

Gamma ROS Statiatica ualng E^polatad Data 

Mlnfiim 

Mmdfflum 

96%Qai 

SD 

katar 

Thatastar 

Nuitar 

AppChQ 

xlmalaUCL 

05% Adjustad Gamma UCL 

1.289 

0.788 

0.768 

0.218 

0.483 

105 

14.42 

12.39 

11.28 

Z181 

0.67 

471.1 

421:8 

16.1 

16.12 

Kaplan4lalar(KM)Mathod 

SE of Maan 

95%KM (DUO. 

05% KM (x) UCL 

95%KM(|aGWinHB)UCL 

95%KM(bocMrapt)UCL 

95% KM (BOA) UCL 

95% KM (ParcanlBa Bootstrap) UCL 

95% KM (Chabyshav) UCL 

97.5%KM(Chabyahav)UCL 

99% KM (Chabyshav) ua 

PatanMUCUloUaa 

95%KM(BCA)UCL 

3.894 

10.4 

I.238 

5.940 

5.031 

5.976 

7.724 

6.305 
H979 

9202 

II.63 

16.22 

6.305 

NaMcDLaianBlan 



Numbsr of Valid Data 121 

NumborofDiatlnclDaloctadDala 83 

NumbaroTMiaainoValuea 5 

NumbarofDatactadDota 

Numbor of NofvOaioci Data 

ParoomNon-DaiacU 

113 

8 

6.61% 

Minimum Delactad 0.474 

MaiimumDalaclod 33.6 

MaanofOatadad 9.28 

SDofDoiadad 6.067 

Minimum NoivOatod 1 

Maximum NoiMMact 5.5 

Minimum Datadad 

Maximum Datadad 

MaanofOaiadad 

SD of Datadad 

MMmumNorvOotad 

-0.747 

3.515 

2.000 

0.73 

0 

1.705 

Noia: Data hava muMpla DU - Uaa of KM Mathod it racommanded 

Fv all mothoda (axcapl KM^ DU2. and ROS Mathoda), 

Obiarvallona < Laroast ND ara VaaMd aa NDa 

Numbar traalad aa NonOatad 38 

Numbvtmatadaa Datadad 83 

SlngioDLNon-DaiadParoofitaga 31.40% 

TaatvlhCM UiaaOaly 

UUiaforaTodStafiatIc 

5% unMm Grilled Vahia 

DilirwlNoiliiMat6%8 

uaa 

0.171 

0.0833 

•1 DIalribiidan Taal «Mi Daladad Vbhiao Only 

UiUataraTadStdidic 

6%UlIlBiDraCrltiGalValua 

al6%fl 

0.135 

0.0833 

IngNd 
DLASuballutionMdhod 

95%DU2(I)UCL 

8.723 

6.23 

9.682 95% H-StBt(DU2)UCL 

1.852 

0.03 

10.64 

Madmum UkaUhood Eatiinala(ML£) Madiod 

Maan 

SD 

96%MLE(l)ua 

95%ML£ (Tilu)Ua 

8.009 

7.197 

9.094 

9.161 

Log ROS Mathod 

MaanhUigScala 1.912 

SOinLogScaM 0.797 

MoanbiOrigindScala 8.788 

SD in Original ScBla 6.153 

95%ParoanlilaBootatrapUCL 9.752 

95%BCABooldrapUCL 9.785 

Qamma DMbultan Tad dOh Di rduaaOfriy 

k star (Uaa corradad) 

ThataStar 

nuaiar 

zm 
3.901 

537.7 

Data DMbbidlen Tad adft Datadad Vtfuoa Only 

Data not aanniaDidAulBd 

AOTadStatiatic 

5%A4)CrliicdVatua 

K^TadStadatic 

5%K-^CrlticaiV8liia 

d5%8 

Gamma ROS Stotidica uaMo ExtrapoMad Data 

Minimum 

Maximum 

95%Qan aAppr 

katar 

Thotadar 

Nuatar 

AppChQ 

dmdaUCL 

06%AdJudadGdnmaUCL 

1.604 

a762 

0.782 

a087 

1E-09 

33.6 
8.7 
8.7 

6.285 

0.520 
16.45 

128 

mo 
10J3 

10.86 

Kapian4yiaiar (KM) Mathod 

Mean 8.72 

SO 6.21 

SE of Maan 0.567 

95%KM(I)UCL 9.061 

95%KM(x}UCL 9.654 

95%KM(i8ddmiii)UCL 9.635 

95%KM(boatdrBpt)UCL 9.812 

95%KM{BCA)UCL 9.696 

95%KM(ParoantloBootdap)UCL 9.732 

95%KM(Chabyahav)UCL 11.19 

07.5%KM(Chabyahav)Ua 12.26 

99%KM{ChabyBhov)UCL 14.37 

PUanOdUajtaUaa 

05%KM(BCA)UCL 0.696 

NddDLAIindaraca 



NumbvofValidDM 119 

NumbwofDIitlnctMactadDila 81 

NunAvQfMlttinoValiMt 7 

NumterofMKladDflta 111 

Number of Non4)atact Data 8 

6.72% 

Minimum Daiaded 

MeanofDeteclfd 

SDofMKlad 

Minimum NonOelecl 

0.043 

30 

2.067 

4.4 

0.37 

39 

Minimum Detoded -3.147 

ManmumDatacted 3:584 

MaanofDatadad -0.454 

SDofDaladad 1.513 

MlninuimNoivOalad -0.994 

MaimumNonMad 3.064 

Nota: Daia hava mulUpla DU - Use of KM Method Is racommandad 

For aB methods (aacapt KM. DU2. and ROS Methods), 

Obssrvadons < Largest NO ara troatad as NOs 

Number traaiad as NoivOalad 119 

0 

Single DLNorvOetadParcantaga 100.00% 

Taatmlh OstssM VtfuasOidr 
Ullisfom Tad Statistic 

5%UIUeionCfiilcalVahia 

al6%fl 

uao 

0.0041 

TaaliithCMadad aOniy 

UIHatorsTadSlaUallc 0.075 

5% UlWois Critical value 0.0841 

Dda apfiaar Lagnonnal d 6% 0 

hgNon 

DL/2 Subditution Method 

9S%DU2(I)UCL 

2.103 

4.504 

2.797 

DLA 
Mean 

SO 

95% H«tatpU2)UCL 

-0.496 

1.522 

2.776 

Maidmum Ukaiihood Estimata(MLE) Method 

MLEmslhodfsllsdtacenasigapwpariy 

N/A Log ROS Method 

Mean in Log Scale -0.531 

SO in Log Scale 1.496 

Moan In Original Scale 1.944 

SO h Original Scala 4.273 

05%PorcanUlaBootdrBpUa 2.633 

96% BOA Bootstrap UCL 2.011 

nTadweiOdadadVahiasOnfy 

k star (bias corraded} 0.525 

ThataStar 3.94 

nudar 116.5 

Mii 

n Tad wttiDotadadVakiss Only 

0naiiMlii0%l 

AOTedStatidic 

5% A4) Critical Value 

K-STodStatldlc 

5%K-«CrtiiGalValua 

DMrbulad al 6% SlgnHcanea Loiml 

Gamma ROS Statistics udng Edrapolatad Data 

Minimum 

Maximum 

05%Gsff aAppi 

SO 

Thatadar 

Nudar 

AppChi2 

xlmstaUCL 

95% Adjusted Qamma UCL 

4.541 

0.016 

0.816 

0.0914 

1E-09 

36 

1.942 

0.456 

4276 

0290 

6.523 

70185 

52.47 

2.622 

2.632 

Kaptarvdalar (KM) Method 

SE of Mean 

95% KM (t) UCL 

96%KM(x)Ua 

95%KM(|BdthnitB)Ua 

9S%KM(boatdrapt)UCL 

96%KM(BCA)UCL 

95% KM (Parcentae Bootstrap) UCL 

96% KM (CholvMiav) UCL 

97;5%KM(Chabyshav)UCL 

9B%KM(Chabyshav)UCL 

PolantWUCUIoUaa 

97.6%KM(Chobyalia«}UCL 

1.955 

4272 

0.305 

2.61 

2.605 

2.61 

2.987 

2.674 

2.668 
3.677 
4.422 

6.006 

Nde: OLA Is INI an 



Numbtr of Valid Data 119 

NumbarofOIMDalodadData 85 

Niimbar of Mining Valiioa 7 

NumbarofDalacladDaia 

Numbar of Non^Mact Data 

112 

7 

5.88% 

Minimum Datadad 0.043 

ManrnumOalodad 27 

MaanofDotadad 1.92 

SO of Datadad 3.847 

Minimum NooOelad 0.37 

MaiiImumNon4)aiad 39 

Minimum Datadad -3.147 

Maidmum Datadad 3.298 

Maan of Datadad -0.452 

SD of Datadad 1.495 

Minimum NonOatad -0.994 

Maidmum NoivDolad 3.664 

Nolff Dda hava muKpla DU - UM d KM Maihod It mmmandad 

For aO malhodt (onapl KM^ DLi2. and ROS Mathodi), 

Obiarvatlons < Largatt ND aratiaalad at NDs 

Numbar traatad at NorMMad 

Singia OL NonMad Parcantaga 

119 

0 

100.00% 

Nonml DUrfeuOon Tad a«h Ddadad Vafciaa Oiriy 

uiliafanladSiatlaUc 

5% uniaton Critical Vaba 

Data Ml Nomial at sm SydBDanea Laval 

uaa 

0J03 

0.0837 

Ddai 

DWrtbudan Taal dm Daladad Vduat Only 

UlDaftn Tad Statue 

5% uniatora Critical VahM 

poarLivianiidd6%f 

0.0658 

0.0637 

DU2 Substitution Mathod 

Maan 

SD 

95%DL/2(t)UCL 

1.98 

3.909 

2574 

0U2 Substitution Mathod 

Maan -0.484 

SD 1.509 

95% H«tat(DU2)UCL 2.74 

Madmum Ukafihood EatlmalafMLE) Mathod 

MlfmsihodMadtoconvaigapropdly 

Log ROS Mathod 

MaanlnLogScda -0.518 

SDinLogScala 1.481 

MaanMOrigbialScala 1.822 

SDinOriglnBlScato 3.558 

95% ParcendlB Bootstrap UCL 2406 

95%BCABoolitrapUCL 2.541 

Tad adh Datadad Vriuaa Only 

k star (Mat conactad) 0.565 

2457 

124.4 

Data OtsMbullan Tad adh Ddadad Vdhiat Ofdy 

iVOTadSlatldle 

5% M} Critical Valuo 

K-STodStatldlc 

5% K-« Critical Vahia 

tddS%fll8ii1lliainaUvd 

Qamma ROS Stalidlcs udng Edrapolsiod Data 

Maadmun 

9S%Qan aA^ 

SD 

Thatattar 

Nustar 

AppChO 

almdaUCL 

95% Adjudad Gamma UCL 

3.697 

0.813 

0.813 

0.0909 

1E-09 

27 

1.821 

253 

2561 

0.349 

5223 

83 

63 

2.389 

2408 

ir (KM) Method 

Maan 1.832 

SD 3.557 

SE of Maan 0.329 

95% KM (I) UCL 2J77 

95% KM (z) UCL 2373 

95% KM (jacfcknHa) Ua 2.377 

95% KM (bootstrap t) UCL 2.596 

95%KM(BCA)UCL 2.411 

95% KM (Parcantia Bootstrap) UCL 2.405 

06%KM(Chabydiav)UCL 2265 

97.S%KM(Chabyshov)Ua 3.886 

99%KMfChabyshov)UCL 5105 

PatadUUCUIoUaa 
96% KM (Chabyshov) UCL 2265 

NddDLatondaiBM 



Number of Valid Data 11B 

Number of DMndDeiaciad Data 85 

Number of Milling Valuai 7 

Number of Daiaciad Data 

Number of NoifOaiact Data 

ParoarrtNon-Datects 6.72% 

Minimum Datadad 0.04 

Ma)dmumDaiadad 25 

Mean of Datadad 1.807 

SD of Datadad 3.322 

MiniimimNen4)atad 0.37 

MttdmumNorvOatad 39 

Minimum Datadad -3.219 

Maximum Datadad 3.219 

Mean of Datadad -0.43 

SDofDatadad 1.449 

Minimum NoiHDatad -0.994 

MadmumNorvOalad 3.664 

Note: Data have muMpla DU - Use of KM Mathod is racommandad 

For aU mathods (axcapt KM, DU2, and ROS Malhods), 

ObiMvattoni < Largad ND are treated as NDa 

sNoTHDotad 119 

0 Number treated as Datadad 

Single DLNorvDatadParoantaga 100.00% 

Nonnal IMrtadian Tad wHi Datadad VafaaaOidy 

UUiaforiTaitSlatidic 

5%LJIBallDriCrUalVahM 

Dda lid Ndnnd at 6% BigriOcaneo Laval 

uas 

0.297 

00641 

DIdribdIen Tad «0h Ddidad Vduaa Only 

Liinofbre Tost Statistic 

5% Ullialara Critical Value 

Lognomid d B% Sipdlcanoa Lavd 

0.0674 

O0641 

DlASubditution Mathod 

Moan 

SO 

95% HM(DU2)UCL 

-0.474 

1.464 

2.536 

Maximum UkaHhood Edimaia(ML£) Method 

ka£ mdhod fWM to Gonwraa prapaily 

N/A Log ROS Mathod 

Mean In Liig Scale -0.509 

SDbiLogScale 1.430 

Mean In Original Scale 1.701 

SDh Original Scale 3.232 

95% Parcantlla Bootstrap UCL 2.190 

95% BOA Bootstrap UCL 2.405 

n Tad idBi Datadad VSkiaa CMy 

kstarfUasoorractod) 

ThataStar 

0.594 

3.044 

131.8 

Tad adi DdadBd Vatoaa Oiriy 

nonndd6%8 

Ddand 

A-DTai 

5% AO Critical Vakio 

K-STastStaliatlc 

5%iC-8CiillcBlValua 

DMutod d 6% S^nOcanca Laad 

Gamma ROS Statidics using Edrapotalad Data 

96%Gai 

SD 

katar 

Thataitar 

Nudar 

AppChB 

imataua 

95% Adjusted Gamma UCL 

3.032 

0.609 

0.600 

0.0909 

1E-09 

25 

1.7 

0.49 

3.235 

0337 

5.05 

60.13 

00.5 

2352 

2359 

Kaplan-Meier (KM) Method 

SE of Mean 
96% KM (q UCL 

95% KM (z) UCL 

95%KM(jacfcknieB)UCL 

05%KM(boatdrapqua 

95% KM (BCA) UCL 

95% KM (Parcantla Bootstrap) UCL 

06%KM(Chabydiav)UCL 

97.5%KM(Chabydiav)UCL 

99% KM (Chatayshov) UCL 

PdantWUCUtoUaa 

95% KM (Chabyahav) UCL 

1.71 

3331 

0399 

2.206 

2302 

2305 

2.«1 

2351 

2.211 

3.013 

3.576 

4.663 

Noia:DU2lsnda 



Numbv of Valid Detai 119 

NumtwrofDIillrKtDitKtadDala 81 

NumbarofMlMfngValiiM 7 

NumbarofOotodadOaia 110 

NumborofNonMKlDtfa 0 

PrantNon4)atadt 7.56% 

Lo»« 
MlirimumDaiacM 

Maximum DModad 

MaanofDalodod 

SDerpoioctad 

Minimum NoMMad 

MaxbmifflNon^Mad 

0.043 

27 

1.808 

3.48 

0.37 

39 

Minimum DatoGtad -3.147 

Maximum Daiaclod 3.298 

MaanofDatactad -0.481 

SDofDaiadad 1.470 

MhiiimimNon^Talact -0.994 

Maximum NorvOatad 3.664 

Nota: Data hava muMpla DU- Uiaof KM Molhod itfacommandad 

For aU malhods (axcapl KM, OLA, and ROS Mattwds), 

Obaaivalions < Largad NO ara traatad aa NDa 

daoNofvOalad 

itadaaOaiadad 

SingiaDLNoM)* 

119 

0 

100.00% 

NomHl IMMan ToatrnMi MacM Vahias C3nly 

UlliefonTailSladUic 

5%UliiofbraCrilicaiVaiua 

DBlBnolNaniiMal6%i 

UCL6 

0.306 

0.0845 

OWrfeuHan Taat iMi OalaoM VWuaa Only 

UIDafbriTodStadatic 

5%LJRiaforaCriiicaiValua 

paar Ugnonnal M 5% SlBrtBcanoa LMM 

0.067 

0.0645 

OLA 

95%DLA0)UCL 

1.848 

3.743 

2.410 

DU2SubaUliition Molhod 

95% H-Stal(DlA)UCL 

-0.531 

1.485 

Z498 

Maximum Ukafihood E8timala(MLE) Malhod 

MLE iMdwd faOad to Gonvina prapmty 

WA LogROSHIathad 

MaaninLi)gScala -0.569 

SDaiLogScala 1.46 

Moan in Original Scalo 1.088 

SO h Original Scaia 3.371 

95%ParcarillaBoolatrapUCL 2.238 

95%BCABoolilrapUCL 2.4 

Qamma DWribuOon TaamOh Datootod VMuaa Oiriy 

k alar (bias oorradod) 0.569 

TTwlaSlar 3.176 

ruialar 125.2 

DatoDMbudoiTada hOd aOrriy 

a Ugnoimal at 5% agnMonea LONI 

AOTasiStoiistic 

5%^CriticaiVaiua 

K-STostSta8sUc 

6%K-3CrfllcalValija 

Datt not Qannu DIaMaaad M 6% SipnMcancB Laval 

Qamms ROS SlalWict using Exbapolalad Data 

SP 
katar 

TMastar 

95%Qai 

AppChi2 

ImaiaUCL 

96%AdJUBtodQammBlX:L 

3.338 

0J11 

0.811 

0.0914 

1E^i9 

27 

1.687 

0.45 

3.374 

0.31 

5.438 

73.88 

55.07 

2.263 

2271 

KaplarHMaiar(KM)Mathod 

Moan 1.697 

SO 3.360 

SEofMaan 0.312 

95%KM(I)UCL 2214 

05%KM(Z}IX:L 2.21 

05%KM(iaGkknife)UCL 2.213 

95%KM(booiairapt)UCL 2.482 

96%KM(BCA)UCL 2.22 

95%KM(PefoanUaBoaWrap)UCL Z223 

95% KM (Chabyahav) UCL 3.055 

97.5%KM(ChebyihBv)UCL 3.043 

99%iaiil(Chabytha^Ua 4.797 

PolanOalUCUtoUaa 

95%KM(Chobyahay)Ua 3.065 

NolaiDlAlanala 



NumbvofVaDdMa 121 

Number of OlitindDataGtod Data 55 

Number of MisalnoValuat 5 

Number of Detected Data 

Number of Non-Deted Date 

Percent Non-Oeieda 

77 

44 

MM 

Raw 

MinbrnimDateded 

Mean of Detected 

SDofbeieded 

MaiimumNoivOeted 

MewmumNorvOeted 

10.8 

2343 
90K% 

0.52 

1.2 

MirrimumDetodad 

Maximum Detected 

Mean orDetadad 

SDofOetadad 

Minimum Non47aiad 

Maximum NorvOoted 

-1.478 

2.38 

0.497 

0.837 

-0.654 

0.182 

Note: Detail 

ForaUmettN 

ila DU - Uaa of KM Method la recommended 

It KM, DU2, and R08 Methodi). 

Obaervadona < LarBeit ND are treated aa NDs 

deaNorvOated 

Single DLNofVOetedPeroanlage 61.98% 

Normal OiabMon Teal edh Detected Vabea Only 

UlUeforaTedStatiitic 

5%tJ0iefDreCritlcelVahie 

Data not Nennal at 6% StvUflcance Laval 

uas 

0.221 

0.101 

DIaMbidlan Teat «Bh Dataatid VWuaa Only 

UlliafbraTedStaliatic 

5%UDIaforaCi«icalvaiua 

LagnoiiiiMMB%fl 

0.0867 

0.101 

bigNomialOld 

DU2 Subatitution Method 

SD 
B5%DL/2(t)UCL 

1.605 

2.044 

1.913 

DU2 Subatitution Method 

Mean 

SO 

95% H«tatpU2)UCL 

-0.116 

1.059 

1.5 

Maximum UkeDiood Eatimate(MUE) Method 

MLEytaMaanaadNemean 

N/A Log ROS Method 

Meen In Ug Scale -0.126 

SDiiLogScele 1.093 

Mean in Original Scale 1.009 

SO h Original Scale 2.043 

OS%PercanblBBootatrapUCL 1.932 

95%BCABeatatrapUCL 1.048 

DtatrifauOon Teat iMlh DoMdad VMuea Oidy 

hater (biaacaneded) 1.503 

ThelaStar 1.559 

nuitar 231.4 

Ninn Ted flMi Oatactad Vahaa Only 

rUvamnd at 6% OiyiHlGanoe Laval 

M3TeatStatiatic 

5% A4) Critical Value 

K-STeatStaliBtic 

5%K-SCriticelV8lue 

dat6%fl 

Gamma ROS SMtiatfca uaing Edrapolatad Data 

Minimum 

Manmum 

SD 

katar 

Thataatar 

95%aai 

AppChS 

jmateUCL 

96% Adjuatad Gamma UCL 

1.503 

0.769 

0.769 

0.104 

1E-09 

10.8 

2.010 

1389 

1:911 

0363 

2.364 

206.4 

174.2 

2389 

2.394 

Kaplan-Meiar (KM) Method 

Mean 1.606 

SO 2.035 

SE of Mean 0.187 

95% KM (t) UCL 1:916 

95% KM (z) UCL 1.913 

95%KM0BCkhnifB)UCL 1.916 

95%KM{bootalrept)UCL 1.968 

95%KM(BCA)UCL 1.934 

95%KM(PenantaaBoatatrap)UCL 1:942 

9S%KM(Chebydiev)UCL 2.42 

97.5% KM (Chebydwv) UCL 2.772 

00%KM(Chebyahev)UCL 3.464 

PalanllalUCUtallae 

95%KM(BCA)UCL 1.934 

Note: DUB la net an 



Oen 
NumbvofVaBdOali 

Numtar of Distinct Dsteciod Data 

NumlMr of Missing Valuat 

121 

108 

5 

NumbarofDaiactodData 120 

NumbarofNorvOalactData 1 

ParcantNorvOetacU QM 

Met 
MinlmMmDaloctad 

MaidmumDaiactod 

MaanofDatsdad 

SDofDotaciod 

MinfmumNoff-Oataci 

MasbnumNofvOotact 

ZS86 

1360 

65.78 

154.1 

2.1 

2.1 

Minimum Daladod 

MaKlmumDoiaciod 

MaanofDataclad 

8D of Oaiactad 

Minimum NoivOaiaci 

0.95 

7.215 

3.355 

1.115 

0.742 

0.742 

Id DIttfeulln Tasi «lh OMMid VMIM Only 

umafbrS'TastStatlalc 

5% Ultiefori Critical VahM 

DalanelNoniwlol6%a 

uaa 

0.341 

0.0809 

pannd DUrMon Tasi wen DslacM VMuaa Only 

UinatonTastStaUsilc 0.146 

5% UlUafora Critical Valua 0.0809 

Data niri Lopniiid al 6% O^Moanoa Lavd 

hONoi 
DLy2SutMttailionMolhocl 

Maan 

SD 

95%DU2(t)UCL 

65.25 

1515 

•I DM 

DU2 Substitution Mathed 

Maan 

SO 

95% H-8tatpU2)UCL 

3.327 

1.15 

67.96 

Maximum UkaWiood EstlmatafMLE) Mathod 

Moan 

SD 

95% MLEPUCL 

95%ML£(rilu)UCL 

64.41 

1517 

87.57 

84.95 

Log ROS Mathod 

MaaninUgScala 1329 

SD In Log Scab 1.144 

Mean In Original Scab 65.25 

SD In Original Scab 153.5 

96%PaicantlbBootslnpUCL 90.71 

05%BCABoaMrapUCL 99.82 

Tost Mh Datadad Vtfuaa Only 

ksbrOriUGmctad) 0.711 

ThabStar 92.56 

nusbr 170.6 

Data OMbultan Tast «0h D« MiaaQnly 

Dda do iM ffoOois a Dtaoamdda DisAullan (106) 

ADTastSiatiatb 

5% M) Critical Vatua 

K-STastStabsllc 

5% IC« Critical Vatua 

al8%8 

Gamma ROS Statldica using Ebrapolalad Dab 

Minimum 

Maximum 

ksbr 

Thabsbr 

9S%Gai aAppn 

AppChl2 

imabUCL 

95% Adjusbd Gamma ua 

8.711 

0.798 

0.798 

0.0878 

1E-09 

1360 

65.24 

19.7 

1515 

0.594 

109J 

143.8 

117.1 

^12 

80.32 

Kapbn.Mabr (KM) Method 

Maan 65.26 

SD 152.9 

SEofMaan 13.98 

06%KM(I)UCL 88.4 

9S%KM(z)Ua 882 

05%KM(jsckknita)UCL 882 

96% KM (bootstrap t)UCL 113 

05%KM(BCA)UCL 90.99 

95% KM (Parcanilo Bootstrap) UCL 90.01 

95%KM(Clbbya»iav)UCL 126.1 

07.5%KM(Chabyshav)UCL 152.4 

09%KM(Chabysha«)UCL 204.1 

PobntWUCUlaUsa 

95%KM(Chabyshav)UCL 126.1 

N8la:DU3taMlan 



Dba 

NuinlMrofVaadDala 

Numbar of Dictlnct OotadHf D«a 

Number of Milling VstuM 

119 Nienber of Detected Dale 

Number of Non-Deteci Data 

Percent Non-Detedi 

84 

35 

20.41% 

U84ni Mee 
Minimum Detected 

Meilmum Detected 

MeenofDetecied 

SD of Detected 

Minimum NoivOetect 

MeidmumNon-Delect 

0.0263 

4.9 

0.62 

a7e4 
0.36 

39 

Minimum Detected -3.638 

Maximum Delected 1.589 

Mean of Detected -1.378 

SD of Detected 1.10 

Minimum NoivOetect -1,022 

Maximum NofvOeteot 3.664 

Note: Data have muUple DLi - Uae of KM Method ia recommended 

For all fliethodi (except KM. DU2, and ROB MeUiode). 

Obaervationa < Urgeit ND me treated aa NDa 

daaNorhOeted 119 

0 
Single DLNoiV4)etect Percentage 100.00% 

Ncnnal DiMinaOaiTeatialh natactad Vahiee Orty 

6%unieiomCrtilcalValue 

Date ml Normal at 6% 6 

uafl 

0.0967 

TeMaMi Dalaelad Vahiaa Only 

LAMftariTeMSIatiMic 

5%UlliaforeCrBicalVelue 

|I6%S 

0.08SS 

0.0067 

MoNOi 

DU28ubMitiition Method 

95%DU2(t)UCL 

0.631 

1J87 

0.918 

Dli2Sul 

SD 
05% H-Stat(pL>2)UCL 

-1.349 

1.124 

0.651 

Manmum UkeBhood EMimatefMI^ Method 

HLEmeOiodWMtoc 

NM ijrgROS Method 

Meen In Uig Scale -1.543 

SD in Log Scale 1.072 

Mean In Original Scale 0.415 

SD In Origina] Scale 0.662 

95% Peroantile Bootstrap UCL 0.^ 

96% BCA Bootstrap UCL 0.54 

Qamma DWribiiian TOM rsMi Da WaaaOnly 
hater (bias corrected) 

TheteStar 

nuMar 

0.797 

0.652 

133.9 

n Teal adth Dataciad Vahiee Only 

sLovainMM6%6 

A4)TestStatMc 

5% AO Critical Value 

K-STeMStaliillc 

6% K-S Critical Value 

Data not Qamma Dialrfbiilari at 6% SMcBnoa Level 

a Diet 

Gamma ROS StatiMics uMng Erdrapoleted Data 

katar 

Thetaater 

95% Gen 

AppChi2 

imateUCL 

95% Adjusted Qanane UCL 

2.343 

0.79 

0.79 

0.101 

4;9 

0.62 

0.35 

0.648 

1.056 

0.492 

251.4 

2157 

0.606 

0.607 

Kaplan-Meter (KM) Method 

Meen 0.419 

SO 0.667 

SEofMeen 0.0625 

95% KM (0 UCL 0.523 

96% KM (x) UCL 0.522 

95% KM Oachknifia) UCL 0.523 

05%KM(bootatrapt)UCL 0.562 

95% KM (BCA) UCL 0.529 

95% KM (PercantBe Boetalrap) UCL 0.527 

96%KM(CtieiiyMMw)UCL 0.692 

97.5%KM(Chebyihev)UCL aSI 

gB%KM(ChebyMiev)UCL 1.041 

PaMMUCUtolJaa 

95% KM (Chebyahev) UCL 0.602 

Nela:DLBIaiiolan 



lndm(U»«i 

NumbtrofValidOtia 119 

NumterorDMnclDMcMlData 83 

NumbarofMlaaingValuaa 7 

NumbarofDatadidData 109 

NiimbarorNoMMadOaU 10 

PeroaniNonOaiada 8.40% 

Raws 

Minimum Datadad 

Maximum Datadad 

MaanofOaladad 

SDoTDaiadad 

MHmumNorKMad 

Maximum Noi^Oalad 

0.048 

17 

1J6B 

2.281 

0.37 

39 

Minimum Oeiadad -3.037 

Maximum Daladad 2.8U 

Maanaf Datadad -0.743 

SD of Daladad 1.407 

MlninuimNofvOalad -0.994 

MaxbnumNonOalad 3.604 

Nola: Data hava imdipla DU ̂ Uaa of KM Malhod la racommandad 

For all maihods (axcapt KM. DU2. and ROS Mathoda), 

OiMBrvadGna < Largoal ND aratraaladaa NDa 

NumbartrealadaaNorvDalad 119 

Numbartraatadaa Daladad 0 

SlnglaDLNofvOaiadPareantaoa 100.00% 

n TaatuBi Daladad Vahiaa (My 

UlliafbraTadStatldic 

6%UltWDra(MlGalvaba 

Dda nolNoniid al6% OvriOeanoa LBM 

uaa 

0.290 

0.0849 

UonamM (MrtbuHan Tad i«i Daladad Vtfuaa (My 

5%UlliBforaCf«cdValua 

a dveer layiemid d 6% a 

0.0783 

0.0849 

DU3SubdftjlionMaihod 

SD 
95%DU2{I)UCL 

1.34 

2.768 

1.781 

AaaumMo bmnuiiiid Dtdjtiuflon 

DLaSubaduSon Malhod 

Maan 

30 
96% H-8tdpU2)U(X 

-0.781 

1.411 

1.714 

Maximum UtolhQod EadrndaCMLE) Malhod 

ML£ mdhod Mad 10 cenvaiva prapady 

Wk Log ROS Method 

MaanlnLogScda -0.823 

SD in U)0 Scale 1.38 

MaanlnOriolnal Scale 1.179 

SD in OrtQlnal Scale 2.202 

9S%PareantilaDooldrepU(X 1.S26 

95%BCABooMfapUCL 1.631 

11 Tad Mh Ddadad VWuaa Ordy 

kdarCbiaacotiadad) 0.615 

ThataSlar Z063 

nu dar 134 

Tad uAi Daladad Vahiaa On^ 

nannd d 6% aonMcanoa Uvd 

A4) Tad Statistic 

5% M3 Critical Value 

K-S Ted Statistic 

S%K-SCfMcalValua 

•ddna 

Qammo ROS SWidlcs using Edrapolalad Data 

SD 

kdar 

Thalastar 

Nudar 

AppChQ 

96% Qamma AppmxImMa UCL 

05%MJudadaammaUCL 

1097 

0.807 

0.807 

0.0913 

1E-09 

17 

1.185 

0.35 

2.202 

0.374 

1167 

89X1 

68X6 

1.545 

1.56 

Ksplan-Mdar (KM) Method 

SE of Maan 

96% KM p) UCL 

95% KM (z) UCL 

95%KM(f8dilDiHa)ua 

95%KM(bootdrapt)UCL 

95* KM (BOA) UCL 

05% KM (ParcanlBe Bootstrap) UCL 

96%KM(Chabydiov)UCL 

97.6% KM (Ctidiyalw4 UCL 

09%KM(Chabyshov)UCL 

PdanUUCUtoUsa 

06%KM(Chabydiav) UCL 

1.184 

2X02 

0X04 

1.522 

1.519 

1X22 

1.602 

1.671 
1.633 
Z072 

Z4S6 

3.211 

Z072 

NeMDlAiaiidan 



Numbar of Valid Data 121 

NumborofDMindDolactodDBta 112 

NufflbarofMlaalngValuoa 5 

NumbarofDalactodData 

NumbarofNotvOoloctData 

PamntNoivOoiocit 

119 

2 

1.65% 

RnaS 

Minimum Deiactod 

MaanofDatacM 

SDofDeiwttd 

MlnlimmiNofvOBtact 

Maximum NofM)otecl 

1.86 

1330 

77.1 

144.4 

5.1 

5.7 

MhitmumDaladed 

Maximum Daiacied 

Mean of Dotodod 

SDofDotecud 

Minimum NoivOeiaci 

Maximum NofM)eiocl 

0.621 

7.193 

3.556 

1.217 

1.629 

1.74 

a DU - Uaa of KM Maltwd la faconmiandad 

For ao malhoda (axcapl KM. DUZ and R08 Matfiods). 

Obaarvadona < Largaii NDaratraatadasNDa 

Number baalad aa Non-Dalad 10 

Number tiaatad as Daiaded 111 

SinolaDL Non-Dated Paroamaoa 6.26% 

Normal nabftidiBn Teal a«i Madad VWuaa Only 

UinaftnTostStatiatlc 

5% UOiafaii Critical Value 

Mi ml Nannal at S% 8Mlem Law! 

ua8 

a301 

0.0812 

Uomnnal OMribuM Teat «6h DalaElad 

5% UOiBfori Critical Valuo 

DalaiHlLivieni«ial5%8 

0.103 

0.0812 

DLASuhsttution Method 

Mean 

SO 
95%DLa(l)UCL 

75.87 

143.5 

97.49 

DLy28ubslilullon Method 

95% H^pU2)Ua 

3.513 

1.25 

95.16 

Maximum UkaShood Estfmatc(ML£) Method 

Mean 

SD 

05%MLE(t)UCL 

95%MLE(Tnu)UCL 

67.72 

151.2 

90.6 

88.73 

Log ROB Method 

Mean In Log Scale 3.518 

SD in Ug Scale 1.242 

Mean In Original Scale 75.88 

SD In Original Scab 143.5 

95% l>afcentila Bootstrap Ua 99.83 

95% BCA Bootstrap UCL 107.7 

Madid VaiiiasOidy 

kstsr(bi8Sconadsd) 

ThataStar 

nuitar 

0.744 

103.6 

177.1 

laDMhudanTaalivMi 

BdonmUawsDIacani 

Oii^ 

MTastSWislIc 

5% AO Critical Valus 

KOTastStatMic 

5% K-S Critical Vakia 

Gamma ROS uangEi^spalatadDaia 

Minimum 

Maximum 

Mean 

Median 

SD 

kstar 

Thstastar 

95%Gai 

AppChB 

imataUCL 

95% Adjusted Gamma UCL 

4.067 

0.795 

0.795 

0.0878 

1E-00 

1330 

75.83 

25.6 

143.5 
nioa 

143.7 

127.7 
102.6 

94.38 

94.63 

KaplafvMaiarO(M)MaaMid 

SE of Mean 

95% KM p) UCL 

95% KM (1$ UCL 

95%KM(|Bd(hnib)UCL 

05%KM(boatdiapt)ua 

95% KM (BCA) UCL 

95% KM (Perosfitae Bootstrap) UCL 

B5%KM(Chabyaha«)UCL 

97.5% KM (Chabyahav) UCL 

BB%KM(Chabyaho«)UCL 

UCUtDUas 

95%KM(Chabyslw4UCL 

75.89 

142.9 

13.04 

97.51 

97.34 

97.61 

113,7 

99J1 

99.51 
132.7 

157.3 

205.7 

132.7 

NalmDLSIsnslan 



Numbv of Valid Ott 

Number of OlMind Doteded Data 

Number of MladngValuea 

121 

35 

5 

Number of Detected Data 

Number of Non4)atact Data 

Percent NotvOetecis 

75 

46 

38.02% 

Minimum Deieded 

Maximum Detected 

MeonofDetoctod 

SDofDeiectad 

Minimum NorfOetad 

MaiBmumNoivDetad 

0.0271 

14J4 

a437 

1.730 

0.03 

0.503 

Minimum 0 

MaxhnumDotactad 

MeanofDotactad 

SO of Detected 

Minimum NoivDetact 

Maximum NorvOotacI 

-3.608 

2.667 

-Z154 

1.207 

-3.507 

-0.687 

Note: Data have muMpte DLs ̂  Uae of KM Method ia recommanded 

For an methods (except KM, 0U2. and ROS Methods), 

Observations < L^roeit ND are treated as NDs 

Number ueatad as NoivOetect 115 

Number treated as Detected 6 

Single DLNooOetect Percentage 05.04% 

Ncnnal OMbtdlon T«i Nlh Ditaetad VUiiaa Oidy 

UMrsTestStalMic 

5%LJiiefersCrlticaiVBluo 

IMinalNennaltaB%8 

uaa 

0.407 

0.102 

UgnonnM DIMidln TOM adih OMBd VahM Only 

5%UiiiafotsCrfdcalVaiue 

Data not LogMnnal al B% StgrillGinoe Laval 

0.162 

0.102 

DU2SutnltaitionMalhod 

Mean 

SD 

e5%DU2(l)UCL 

0.281 

1.378 

0.489 

Aaawibig Lavmnal DMAuOan 

DU2Subititullon Method 

05% H-StatpU2)UCL 

-2.780 

1.28 

ai49 

Maximum UMihood Eslimata(MLE) Method 

MLEyWdsanagMlveinaan 
Log ROS Method 

Mean in Log Scale -3.147 

SD in Log Scale 1.68 

Mean in Original Scale 0.275 

SDtaOriginai Scale 1.370 

95% Percentlla Bootstrap UCL 0.515 

95% BCA Bootstrap Ua 0.665 

Tan «Bh DMatfad VWuaa Only 

k star (bias corrected) 0.471 

ThetaStar 0.028 

nustar 70.7 

A-OTestS 

5%A4)CrilicaiValue 

K-S Test Statue 

5%ICSCrtticslValue 

DlalrfeiitadalS%8 

Qanuna ROS Staiialh i uNng Eidrapololed Data 

Minimum 

Maximum 

96%Qan 

SO 

Nuitar 
AppChQ 

ImataUCL 

05% Adjusted QammaUa 

9.663 
naoo 

0J22 

0.109 

1E-09 

14.4 

0.31 

ao6 
1.379 

0.143 

2.172 

34.5 

22X7 

0.484 

0.487 

Kaptar^eiar (KM) Method 

Maw 0.283 

SD 1.372 

SE of Moan 0.126 

05% KM (I) UCL 0.491 

05% KM (x) UCL 0.480 

95%KM{|BCkknita)UCL 0.488 

06%KM(baotMrapt)UCL 1.190 

95% KM (BCA) UCL 0.554 

95%KM(PefcentleBootdrep)UCL 0.527 

95% KM (Chebyshev) UCL 0.83 

97X%KM(Chabyshev)UCL 1.067 

90% KM (Chebyshev) UCL 1.632 

UCUtaUsa 
06% KM (Chebyshev) UCL 0.83 

Nela:0U2isiialan 



NumbvofValidMa 118 

NumbarofDIsllnclDMaGMdDita 68 

Numtar of Misting ValuM 8 

NumborofOMctidDsia 78 

NunborofNon-DMMADats 42 

PoroantNorvMods 35.59% 

Minimum Dotidod 

MtidmumDatodw] 

MaanofDotodod 

SDofDModid 

MlnlimunNoiv43olocl 

Maximum NonMct 

0.0488 

7.28 

0.506 

1.061 
0.0531 
0.129 

Minimum Daladad -3.02 

Maximum Daiaciad 1.985 

MaanofDatactad -1.2 

SDofOatadad 1.02 

MMmumNonOalact -2.938 

MaidmumNonMad -2.048 

Nola: Oala hava muilipla OU - Uaa of KM Mattiod is racommandad 

For aU mathodt (aampl KM. DLA. and ROS Methods), 

Obsarvadoni < Laigait ND are haatad at NDs 

Number traatad as NorvOatad 

Singia DL NoiMMod Parcantaga 

61 

57 

51.69% 

Normd nsbftuiM TaatMh Dalodad VahM (My 

5% Uiiiafon Critical Vaba 

Data ndNonnai al6% Opttanca Lawi 

ua 

0.348 

0.102 

UvNniyl DiabfeuBoii Taat aMi Daladad Vduaa Only 

uniaforsTadStaliallc 

S%UlBaforsCrittcaiVaiuo 

Data nd Lovwmal d 6% SIpdBcanoa LMI 

0.132 

0.102 

DLASubadlulion Method 

Mean 

SO 

95%DU20)UCL 

0.404 

0.888 

as4 95% H-StdpLJ2)UCL 

-1.797 

1.153 

0.309 

Maximum UkaGhood Estlmala<MLE) Method 

MLEyWdaana^maan 

N/A Log ROS Method 

Moan in Log Scale -1.885 

SDbiLogScaia 1.283 

MaaninOrigindScaia 0.402 

SOhOrigindScaie 0.889 

95%ParoantaaBooistrapUCL 0.548 

95% BCA Bootstrap UCL 0.606 

a DtdMon Tad wHi DdacM VMtma Ody 
k star (Mas corractad) 

ThetaStar 

0.837 

0.712 

127.2 

DdaDMbuttanTadaiOh 

Data da nd Ma 

Only 

(0.06) 

AOTadSiatistie 

5%/M) Critical Value 

K-S Tad Statistic 

5% K-« Critical Value 

dd9%fl 

Qamrna ROS Statistics using Bdrapolatad Data 

SO 

Thsflastar 

Nudar 

AppChi2 

95% Gamma Apprapdmata UCL 

95% Adjusted Gamma UCL 

5.825 

0.788 

0.788 

0.106 

1B09 

7.28 

0.47 

0.226 

0.882 

0.229 
2.047 
54:14 

38.23 

0.665 

0.668 

Kapian^deiar (KM) Method 

Maen 0.414 

SO 0.881 

SE of Mean 0.0817 

95% KM (t) UCL 0.55 

95% KM (z) UCL 0.549 

95%KM(jaddmita)UCL 0.545 

96%KM(booldrapqUCL 0.628 

95% KM (BCA) UCL 0.558 

95%KM{PwoanlBaBootdrap)UCL 0.57 

95% KM (ChabydNv) UCL 0.77 

97:5%KM(Chabyshav)UCL 0.824 

99%KM(Chebyshev)UCL 1.227 

PManBdUCUtaUaa 

95%KM(Cliabyahav)UCL 0.77 

NddOUBIsndan 



2lne(MuttimpraQ 

Omnia 

NufflbtfofVaddData 121 

NumbvotDimctDatwlMlData 114 

NumlMrorMlulngValuai 6 

NumbvofDancMOata 

Numbar of NonOMact Data 

Parcant NorvOetacta 

119 

2 

1.65% 

Minimum Delaciad 

ManrmonDatedad 

MaanofDatadad 

SDofDaiecMd 

Minimum Non4)alact 

MaximmNoivOalacI 

4.9 

7240 

316 

813 
13.45 

13.6 

MaidfnumOaiactad 

MaanofDatadad 

SDofDatadad 

Minimum NomOalact 

Maximum NorvOalact 

1.569 

ILB87 

4.696 

1.317 

2.690 

2.61 

Nola: DataliavamuBiplaDLa-UsaofKMMathodlsraa 

For all malhodi (axcaplKM, DU2, and ROS Mattioda), 

Obianaiions < LafQadND arairaatad at NDt 

datNoaOalad 

Numbtf traaiad as Daiadnd 

Stngla DL NoivDaiad Parcantaga 

6 

115 

4.96% 

n Tattialli Daladad vahiao (My 

LiOlafbiiTodSlattdIc 

5%UlllaforsCrillcaiValua 
DilinalNaniiiliie%6 

UCLfl 

0.351 

0.0812 

LognoniM IMbMlan Tail iiOh Daladad Vriuaa Only 

5%UlliBtafBCriilcalvahM 

Data not LapioniMal6%e 

0.148 

0.0812 

Asainnlno Nomal DUAuHon 

DU2S 

Maximum Ukafihood 

95%DU2(I)UCL 

Eatimala(MLE) lyialhod 

Moan 

SD 

95%MLE0)UCL 
95%ML£(Tltai)UCL 

310.9 

807.2 

4324 

829.8 

407.9 

395.4 

DU28ubiiitullonMalhod 

95% ii^pU2)UCL 

LoBROSMattnd 

MaaninLogScala 

SDinLogScaia 

MoaninOriolnalScalo 

SDinOrlghalScala 

95% Parcanffia Boolslrep UCL 

95%BCA8ootdrapUCL 

4.65 

1.353 

350.4 

4.651 

1.351 

310.9 

8074 

440.9 

486.5 

OMbuttM TaM ««i (Macnd VMMi Only 

k liar (bias Garradad) 

ThalaStar 

a576 

548.8 

137.1 

om OMMian Tad NM Odadad VdUaa 0i4r 

AOTadStatiailc 

5%M(MlcdValua 

K-STaatStatidic 

S%K«(MicalValiio 

dd5%fl 

Aaaimino Odnma DbtrMon 

ROS SMiailcs udng Exbapolalad Data 

MWmum 

katar 

Tbatastar 

Nil dar 

AppChl2 

95% Qamma ApproxImolB UCL 

9S%AdJuitad(SammaUCL 

7.844 

0411 

0.811 

0.0889 

1E-09 

7240 

3104 

694 

807.2 

a437 

711.3 

105.7 

83.01 

395.9 

397.1 

Kapt8n-Moiw(KM)Mathod 

Maan 310.9 

SO 803.8 

SEofMaan 7348 

95% KM (4 UCL 4324 

96% KM (x) UCL 431.0 

95%KM(|Bddinlta)UCL 432.5 

06%KM(booldrapt)UCL 556.6 

95% KM (BOA) UCL 4M4 

95%KM(ParcantiaBoatdrap)UCL 442.1 

95% KM (Chabythav) UCL 630.8 

97.5%KM(Chabyaliav)UCL 769.2 

00%KM(Chabyahav)UCL 1041 

UCUloUaa 

95% KM (Chabythav) UCL 6304 

NdeOUBIenden 
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AOC 7 - Surface Water Variable: Aluminum 

Raw Statistics 
Number of Valid Samples 4 
Number of Unique Samples 4 
Minimum 866 
Maximum 3790 
Mean 1926.5 
Median 1525 
Standard Deviation 1316.681 
Variance 1733649 
Coefficient of Variation 0.683458 
Skewness 1.404891 

Gamma Statistics 
ktiat 3.221233 
k star (bias corrected) 0.971975 
Ttieta fiat 598.063 
Ttietastar 1982.047 
nu hat 25.76986 
nu star 7.775799 
Approx.Chi Square Value (.05) 2.605222 
Adjusted Level of Significance N/A 
Adjusted Chi Square Value N/A 

Log-transformed Statistics 
Minimum of log data 6.763885 
Maximum of log data 8.240121 
Mean of log data 7.400283 
Standard Deviation of log data 0.647321 
Variance of log data 0.419024 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data are normal at 5% significance level 

0.876543 
0.748 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 3475.814 

Gamma Distribution Test 
A-D Test Statistic 0.295883 
A-D 5% Critical Value 0.659293 
K-S Test Statistic 0.245059 
K-S 5% Critical Value 0.396472 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

5750.019 
N/A 

Lognormal Distribution Test 
Shapiro-Wiik Test Statisitic 0.960228 
Shapiro-Wiik 5% Critical Value 0.748 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

18607.23 
4511.939 
5639.537 
7854.484 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLT UCL 3009.374 
Adj-CLT UCL (Adjusted for skewness) 3503.506 
Mod-t UCL (Adjusted for skewness) 3552.889 
Jackknife UCL 3475.814 
Standard Bootstrap UCL N/R 
Bootstrap-t UCL N/R 
Hail's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 4796.14 
97.5% Chebyshev (Mean, Sd) UCL 6037.835 
99% Chebyshev (Mean, Sd) UCL 8476.906 
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AOC 7 - Surface Water 

Raw Statistics 
Number of Vaiid Sampies 
Number of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Tfieta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Vaiue (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Vaiue 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of iog data 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

4 
4 

616 
2650 

1477.125 
1321.25 

956.7774 
915423.1 
0.647729 
0.529662 

3.034035 
0.925175 
486.8517 
1596.589 
24.27228 
7.401402 
2.392841 
N/A 
N/A 

6.423247 
7.882315 
7.124097 
0.693438 
0.480856 

Variable: Iron 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 

0.907246 
0.748 

Data are normal at 5% significance ievel 

95% UCL (Assuming Normai Distribution) 
Student's-t UCL 2602.947 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

0.351449 
0.659392 
0.288104 
0.396546 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

4568.96 
N/A 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.913379 
Shapiro-Wiik 5% Critical Value 0.748 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

19946.51 
3632.4 

4564.685 
6395.979 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

2264.004 
2399.377 
2624.063 
2602.947 
N/R 
N/R 
N/R 
N/R 
N/R 
3562.373 
4464.662 
6237.033 
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AOC 7 - Surface Water Variable: Naphthalene 

Raw Statistics 
Number of Valid Samples 4 
Number of Unique Samples 3 
Minimum 0.095 
Maximum 0.75 
Mean 0.26 
Median 0.0975 
Standard Deviation 0.326675 
Variance 0.106717 
Coefficient of Variation 1.256443 
Skewness 1.999688 

Gamma Statistics 
khat 1.186188 
k star (bias corrected) 0.463214 
Thetahat 0.21919 
Thetastar 0.561296 
nu hat 9.4895 
nu star 3.705708 
Approx.ChI Square Value (.05) 0.608743 
Adjusted Level of Significance N/A 
Adjusted Chi Square Value N/A 

Log-transformed Statistics 
Minimum of log data -2.353878 
Maximum of log data -0.287682 
Mean of log data -1.824506 
Standard Deviation of log data 1.024835 
Variance of log data 1.050286 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 
Data not normal at 5% significance level 

0.635202 
0.748 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 0.644393 

Gamma Distribution Test 
A-D Test Statistic 0.928642 
A-D 5% Critical Value 0.665031 
K-S Test Statistic 0.466278 
K-S 5% Critical Value 0.401348 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

1.582743 
N/A 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.64763 
Shaplro-Wllk 5% Critical Value 0.748 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

62.83372 
0.713839 
0.921999 
1.330889 

95% Non-parametric UCLs 
CLT UCL 0.528666 
Adj-CLT UCL (Adjusted for skewness) 0.703168 
Mod-t UCL (Adjusted for skewness) 0.671611 
Jackknife UCL 0.644393 
Standard Bootstrap UCL N/R 
Bootstrap-t UCL N/R 
Hall's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 0.971972 
97.5% Chebyshev (Mean, Sd) UCL 1.280043 
99% Chebyshev (Mean, Sd) UCL 1.885188 

Recommended UCL exceeds the maximum observation 
Consider using 95% or 97.5% Chebyshev (Mean, Sd) UCL 

RECOMMENDATION 
Data are Non-parametric (0.05) 

Use 99% Chebyshev (Mean, Sd) UCL 
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AOC 7 - Surface Water Variable: Vanadium 

Raw Statistics 
Numbsrof Valid Samples 4 
Number of Unique Samples 4 
Minimum 1.2 
Maximum 4.7 
Mean 2.7875 
Median 2.625 
Standard Deviation 1.731269 
Variance 2.997292 
Coefficient of Variation 0.621083 
Skewness 0.210675 

Gamma Statistics 
ktiat 3.168353 
k star (bias corrected) 0.958755 
Theta hat 0.879795 
Theta star 2.907416 
nu hat 25.34683 
nu star 7.67004 
Approx.Chi Square Value (.05) 2.54481 
Adjusted Level of Significance N/A 
Adjusted Chi Square Value N/A 

Log-transformed Statistics 
Minimum of log data 0.182322 
Maximum of log data 1.547563 
Mean of log data 0.859112 
Standard Deviation of log data 0.682198 
Variance of log data 0.465394 

Normal Distribution Test 
Shapiro-Wiik Test Statisitic 
Shapiro-Wiik 5% Critical Value 
Data are normal at 5% significance level 

0.871459 
0.748 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 4.824652 

Gamma Distribution Test 
A-D Test Statistic 0.443447 
A-D 5% Critical Value 0.659321 
K-S Test Statistic 0.302998 
K-S 5% Critical Value 0.396493 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

8.401505 
N/A 

Lognormai Distribution Test 
Shapiro-Wiik Test Statisitic 0.866273 
Shapiro-Wiik 5% Critical Value 0.748 
Data are lognormai at 5% significance level 

95% UCLs (Assuming Lognormai Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

34.78963 
6.809074 
8.545861 
11.95744 

95% Non-parametric UCLs 
CLTUCL 4.211342 
Adj-CLT UCL (Adjusted for skewness) 4.308773 
Mod-t UCL (Adjusted for skewness) 4.83985 
Jackknife UCL 4.824652 
Standard Bootstrap UCL N/R 
Bootstrap-t UCL N/R 
Hall's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 6.560713 
97.5% Chebyshev (Mean. Sd) UCL 8.193385 
99% Chebyshev (Mean, Sd) UCL 11.40045 

Recommended UCL exceeds the maximum observation 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 
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Surface Water - Great Miami River 

Raw Statistics 
Number of Vaiid Sampies 
Number of Unique Sampies 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
k tiat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

5 
5 

686 
773 

727.8 
728 

39.96498 
1597.2 

0.054912 
0.034611 

414.3792 
165.885 

1.756362 
4.387377 
4143.792 
1658.85 

1565.238 
0.0086 

1524.724 

6.530878 
6.650279 
6.588819 
0.054943 
0.003019 

Variable: iron 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.885003 
0.762 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 765.9022 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

0.395881 
0.67808 

0.255356 
0.35682 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

771.3274 
791.8226 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.883792 
Shapiro-Wilk 5% Critical Value 0.762 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

N/A 
805.7425 
839.4683 
905.716 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean. Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

757.1983 
757.4939 
765.9483 
765.9022 
754.1318 
771.1044 
761.9086 

753.4 
752 

805.7061 
839.4161 
905.633 
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Surface Water - Great Miami River Variable: Mercury 

Raw Statistics 
Number of Valid Samples 5 
Number of Unique Samples 3 
Minimum 0.01 
Maximum 0.19 
Mean 0.062 
Median 0.01 
Standard Deviation 0.079498 
Variance 0.00632 
Coefficient of Variation 1.282233 
Skewness 1.407559 

Gamma Statistics 
khat 0.751627 
k star (bias corrected) 0.433984 
Theta hat 0.082488 
Theta star 0.142862 
nu hat 7.516275 
nu star 4.339843 
Approx.ChI Square Value (.05) 0.860047 
Adjusted Level of Significance 0.0086 
Adjusted Chi Square Value 0.369781 

Log-transformed Statistics 
Minimum of log data -4.60517 
Maximum of log data -1.660731 
Mean of log data -3.576837 
Standard Deviation of log data 1.43267 
Variance of log data 2.052544 

Normal Distribution Test 
Shaplro-Wllk Test Statlsltic 
Shaplro-Wllk 5% Critical Value 
Data are normal at 5% significance level 

0.763532 
0.762 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 0.137793 

Gamma Distribution Test 
A-D Test Statistic 0.71046 
A-D 5% Critical Value 0.698205 
K-S Test Statistic 0.388462 
K-S 5% Critical Value 0.366655 
Data do not follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

0.312855 
0.727648 

Lognormal Distribution Test 
Shaplro-Wllk Test Statlsltic 0.753393 
Shaplro-Wllk 5% Critical Value 0.762 
Data not lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

10.30098 
0.205827 
0.269731 
0.395258 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

95% Non-parametric UCLs 
CLT UCL 0.120479 
Adj-CLT UCL (Adjusted for skewness) 0.144392 
Mod-t UCL (Adjusted for skewness) 0.141523 
JackknIfeUCL 0.137793 
Standard Bootstrap UCL N/R 
Bootstrap-t UCL N/R 
Hall's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 0.216971 
97.5% Chebyshev (Mean. Sd) UCL 0.284027 
99% Chebyshev (Mean, Sd) UCL 0.415746 
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AOC 7 - Sediment Variable: Aluminum 

Raw Statistics 
Number of Valid Samples 4 
Number of Unique Samples 4 
Minimum 6030 
Maximum 17500 
Mean 10455 
Median 9145 
Standard Deviation 4928.019 
Variance 24285367 
Coefficient of Variation 0.471355 
Skewness 1.435437 

Gamma Statistics 
k fiat 6.736429 
k star (bias corrected) 1.850774 
Thetatiat 1552.009 
Theta star 5648.988 
nu hat 53.89143 
nustar 14.80619 
Approx.Chi Square Value (.05) 7.125754 
Adjusted Level of Significance N/A 
Adjusted Chi Square Value N/A 

Log-transformed Statistics 
Minimum of log data 8.704502 
Maximum of log data 9.769956 
Mean of log data 9.17878 
Standard Deviation of log data 0.441131 
Variance of log data 0.194596 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.87651 
0.748 

95% UCL (Assuming Normal Distribution) 
Studenfs-t UCL 16253.71 

Gamma Distribution Test 
A-D Test Statistic 0.34231 
A-D 5% Critical Value 0.65836 
K-S Test Statistic 0.298861 
K-S 5% Critical Value 0.395557 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

21723.84 
N/A 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.948444 
Shapiro-Wilk 5% Critical Value 0.748 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95%H-UCL 31490.18 
95% Chebyshev (MVUE) UCL 20277.38 
97.5% Chebyshev (MVUE) UCL 24546.12 
99% Chebyshev (MVUE) UCL 32931.24 

95% Non-parametric UCLs 
CLTUCL 14507.93 
Adj-CLT UCL (Adjusted for skewness) 16397.57 
Mod-t UCL (Adjusted for skewness) 16548.45 
JackknifeUCL 16253.71 
Standard Bootstrap UCL N/R 
Bootstrap-t UCL N/R 
Hall's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 21195.37 
97.5% Chebyshev (Mean, Sd) UCL 25842.73 
99% Chebyshev (Mean, Sd) UCL 34971.58 
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